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C33)«BHt£SOI 


B* (JP) 




tun *J5 


(74>tt9aA 


*MMt5t*ttrt 



(54) WW©**} JNWttSwuwawW* 



(57) [Rttl 

[SKH2 »fmK* s i*«£ att^rl ^ S O I *&tf> h 5 

SOIflBWMOSh5Vi'A^C«n 
^ y^ss»c (P) . -K-r* JfflffiR (G> 
vfimtmHOkt <Hz) fcL*:%*. f£500M 
H«tf?|gHi5Vvt» ^T'f7 , S3-C > R • C • f <l*ffi 
MO S b =7SVX? cD-RXTf^-y — b ffiWii* x * 
tf*U at- r 7" S 4 



I 



-si 



I 



-S3 



o 



o 



(2) !9ifl 1-340472 



WiEMOSh^S^^tts 

BtffiS O I Ort43giRWfcJEfj£$:ft*$3 1 *>©SStf>Sg 
— KgSSi:.. 

(b) |9^B«eo ?D7? OBMPMS® £35-33 ffriSM O 

•r states* ass^e^sa&^sfit ( o > 

f :f&SE^«?O>y^<03Wt#8&®C (Hi) 

f a 5 0 0 MHz«jeSffl8tr*Sl>T, 
&ff5Sl : Ft • C ■ f <1 

zmRTi £ $ t-iffseMo s > ^ h 

b^S O 1 1 ^CfQS^Sg 
LX&f&Ztli>& 1 OSPSS^Sr 2 <r?¥$$ftffl& b * 

1*12® i si^ss 2 «#sjfWH8fa*>fiia s o i jgcofa** 

i: i 1 "^tK-t 4 ^ h J $ fcfcfii., 

(a) Ib32M O S h 9 >VA * £m?T&fc%&8m&& 

(b) mi®%&®®8#ffite&3* OTieM O S h 5 Vi^ 



i» 

C rBfteMOSh^^^^W^-h^Q (F> 

-r -f ®«t=M*S^&fe^6l<Ofiait ( Q ) 

t d : |af£MOS h5 ^^^£B#t2»fg#eiBSS 

l$SS (s) 

£H*3£2 : (Ft- C) /td<l 

^soi s®J:Ki©ja3*T., nn^)f i=is-?t 
-c. 

iS3£so i Brtty^w^msss i wtmteimb&x. 
LxBtStzuhB i <w^ok 2 <wsma& t v 

BJSEU 1 RX/tR 2 cW3«cfi4Sa<Offiie S O I O<0f»S 
Tib * rfT * 2 O&^SOtf-r -f M k . 

— h^SSh , 

* < 1 1 1 #t < 3 ^ 9 Y b (IS i . 

C : l5!HeMO S h vl/is^fW— h&Q. ( F ) 

f : m&R&tof o -/ ^ coSMPffi&St ( H z ) 

f £ 5 0 0 MHz<3££fflfc*i , 

^ft^l : R - C • f <1 

^ &8.t$ ^ b Z&®b't-&*%HfcmU. 

3 jdttflR. «&8KI«*tf SO Ifflfrfc 

^rS SO I ^S±K:?gS;$*i.4 M O S h 5 >• V*. 9 Sr^T 

WS2MO S h 9 

!9ffiSO I JBAl=W^i=XM«n«SSl co©^«SP5 

KT82 S O I fcift WKIufSSf 1 <^C!«KlStSi: Sfafc 
LT««**i*» 1 co&®M<?>m 2 <^N5£*^«i; , 

mm i xt^2 «*w*<Httffl»«Ks o i 



(3> 
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roia^r ««±^y- MR-fUR**" l-cjbj£**i* 
- hvmt mm. . may- hnm*ms*?< 

*< 1 -PCO^ O > ? ? K * 5 fcfll* . 

r ; usa^ir <ki> 1 mute?* = V'y^h^tTOffi^ 
■fTO (s) 

j5d*3S2 : (R-C)/td<l 

t MZ :«53eSOl*co8S» 
R= <*> • W)/ (L • t t0 i> 

at. 

ttia*7*-r«i*£M»^ tfl^i2««&2o¥*tts*« 

15K^ 5 fr< t fel-X)^r< Mis b&K#K* 

f?KiJ«&< 1 1> 1 mi&T4 Mi, IJE^t 

wngm2<^)ww»»««3»<o»2 



Hffi&-*c< b t lo^tf-r-r =iy?>>Mi, 

wss-jfcCT. iraaas i &xsm 2 t ^f-dbJi 

s. 

mm-®&2tiz9i 1 Co*? 1 < **t . Tmmfr&&2 

co»itm<o^mm&± 0 fe*v^2<og«s^)^i««8 
wnmi 51 wffi* 1 w»«^i±* 1 

«<im2^±«tt*tS!i2«r>»«-^aW««kf:^rb. w 
IE* ixV»20»*2Ni*««{±-eit^h.lS l&VSB 

t^2o±*«fc*m&#L-tJB!£3*u i?ne»iaix 



(4) *HSFP1 1-34 0472 



me* i < i a^ss 2 t if 

X. 

IS* 1 XtA*2<^#^t*i^i*ft 1 

2 <o^#ffl^T*f firf 4 -H#o«*t:Krie s o 1 

13U«»2 *a£**J: 0* J 

[0*3117) wia«i<oiNW*«*«»i^»« 

«J±»20i««tl82^»^*#f«B*i:i«"t-» m 

sb* 1 Rvm 2^«^#«*««tt**i^» 1 

2«o^*f5WT*fl^*H»4)^>««C^«$n. 

*<jgj«$n*^t«-«Nai:-r&. t*## 14 

T- < y/MOS b 9 fc3 

wies o 1 w±* 1 «o«*o* 1 tfrffi* 1 ok 

*Jc «3 fcavi*2<3lSWtf>#2«>5S«i: £*TU 
its 

2 <D««Jtt tli - 7 fBC WWfcKK. 
[2***191 f»*fll*4VMlit**2ie«0^» 

[0001] 

&. 

[0002] 

[«**5«fl?] H2 0l±. *»aaow*tt* 7 < 

AfXTZ^V&itLi^t&mt LX, «6*tt3fc 
(seaiconductoi-oo-lnsulator) J8£ffi;t.fcSO I 



[00 03] H2 0{C*^"J:9t. ¥*tt£SM9 0T 

«o±tcx y 3y^*»**s o i «3 iximzti 

*05Jg&««*5 PMOS h 5 V^'* 
[00041 

m^.^mmimi-rx'MfizwsL^ivc^, *lx. f 

S«5tt7<f-iH*i'-'H****4. f F S 

<oiatett^-f»<i«i o^ifcSivt^*. Fsiea 

*fctWfcWTflWc$*i. £*>FSfclW4fcJ:-»T, F 

us. 

tooo5] soiJi3rt©y^«*Jtt^i»U"f 
tytitt^tt bin— A^7*afcT. h w v«sat/ 

-hBBa<a2ot'<4Ei^Tr) fctttMfHtv**. 

[0006] h*— A'QtrJlfcT, 

3V^;S«B (122 OTUSjj^-f) tfSOlSSt 
ttttSiiTv^. Eg2 0K*$wttt, iKfov 

F SVm 5 iOj'HSBK A * S O I JM 3 1C3 ^iS' ^ b *— 

[0 0 07] #*»SS«M9 0T«, FS««5t:NM 

0 Sfltere*i 0 V , P M O S«JtT-t±«Sf«E Vcct^EP 

[0 0 08] %ts. H2 0tC*JV^T. *-r -<«iatB3J6W 
(T>nv97 V*-A/9 SO I J13 C*Jf7 

[ 0 0 0 9 1 m 2 1 -f 7 o— r -< y^«SBO 
SOI fl|Jt«0NSf3M O S h 9 ^^^<0(BrE^<BS4-^ 

[00 103 ReU^T.fc3(=. *3*3^1±K^iiiK 
•{tflB23WBfiE$^ S3iK-ftJR 2 ±1:: S O I JB 3 

Ztih, soiii3rtKaMRttfcNfitf!)i<w>iiMx 

1 *tfV-*«« 1 2 #JB*$tt, K W 1 1 . 



o 



V 1 2 ®t:&S -< SOIH3W 

[00 113 l«W>«ai 1. V--X««l 20*?* 
t A G5 1 3±K$ r - MKffiB 1 0 trtf LT 

[00 123 £«>J:3>W6Mte>SOHlMW>MOSl-9. 

B2 2«!>JC 3 FW>igJs311. V-JMStt 

[00133 H2 OTn^LJt^-r 4 GtaS^B 

JWiWbWifeW. H2 3«4f"T4®(&S-SSU 

[00 143 H2 4t=^rfJ:3fc. S?3SS6 
fcOT<fVl 3fc*M9ftU ^^^PB2{;ir>"C 
^^Sflfcfc-S-iSJ^CLftDT (DynaoicThresho 
Id) MOS#33BK-rS£fc«>#*£*tS. 

[00 153 

[5&9ljG*8?&L.fc 3 fc-rSSM3 t£3iWSO I»M 
OS h^S^^te. H2 3&*v%4±02 4toirr<J: , 3 
C, jKt^SU 30&*fc@££fr?wi:l=.fc9. OHHfi 

fe. 

[00 1 63 U*»U*ft«fe» OMwaaatoFs 0 OMHz 

dSU^D, ®2 3&tfK24T>jcf&Sja<OMOSh 
7yy^^Tt)> tf-f-f&l 3j6*70— • 5 s - ^ y^^KHR<0 

[00 173 £»^;LfcKWBj«t:»iM-*fc*M»ar 

[00 183 

? d * * taw* o&fFr* m o s h 5 ^ 9 ttth 
cs^^ss i coWfcSfcSfc , mias o i Hrt^s^w 



o 
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fiftgHame s o i sa<o&i&?2> & #t < 
2«o©t^oiKv f <*aifc, s^&^7 ! 4imhizy-hm 

6ttC4t7-f fwics*iii^ftfi£«Btt>»R ( ft > 

S H f fe5 0 0MHztf>eSBBK3JVVC\ &*fciSl : R ■ 
C . f <i*^£-r^J:dK:fi!lieMOSb9>'^^w 

[00193 i<o«Bafc€S^Kf^»S2seaioitiC!^e 

1 cr,B^M<OW 1 tO^f^cSlSSk » BJffiSO I !3\*ilZ® 

e&Fsmcom 2 <7>^mmMt , firr^is.t/SJ2<w 
^f 7 rt. (b) o?a^-^ess®^fsi^'?^ ffiriSM 

*yTt«:iax.. fflrie^v ! "y7'(b)«. C : B92EMO S h 
^^^^cO-y-hiSG <F) R : |BB**<fct 

temB&om& (^) t d lUieMosb^v^^t 

0ps<?5^HtC*J^-C. «sfr^2 : (R-C)/td< 
1 tm&th i J: 5 Ic^MO Sh5 ^?»l/^f T 

[00201 giJ:^3!OTcWSte^H<3- I0««lie 

[00213 |0^4iaS<!^S5^a«. TO*«2IE 

[00223 -0^£$5ffl^5!2$m^^G 
SJ^SSffi. SBiaMUB«tfSOIJ(lft»fe*tSOI 



(6) 



1-340472 



inclines o i jfeo*«"e*> & < #***tt« 2 <o 

y-Vmm. <F) R:flTiS^ i fr<fct»l** ! 3# , rw 3^ 

ffi<Q> f : ffJ3dJ9f£<0? o v * cD*&f£«&» (Hz) 
fcLfckS. f i50 0MHiOWBlC*»V»T, *#W 
1 : R. C • f <l*tt&l.Tvift. 

[0023] z<o^m^hn^96SjBL^ymw3m. 
oiji csjRWtctiwes i o^mtmw kiis&Lxm 

^^^p-5r< t> 1 r^JjK-r^ *>99 

C :*JfcMOSb?>'> ? X?<W-hS*<F> R :t9 

«icS£EI5£«ttfe3*l£*&Ofi£t (CJ) t d : fuSBMO 

(R- C)/td<l4r»J£L-COS. 

[00241 W#3H7EK*)¥3W*&SiCfcvvc, I9SE 

Ea^<ae3iis»o»fiCR«^ w : iffsetf-f ^ 

t S oi : fflfSSO I M<^M. P : mi£*<T-< ««03Jt 

aaa:i:L«:t&, <r= (p • w> / (l • t BM ) j 

(0025] m&83m<Oi&!M2SK.£}i^X. 
tf-r -f Mi. iKfietfT < &«a>£JStfX . I5IE* 1 AV 

1 &VJIS2 <7>¥«»««<oJ1-««<0iKt < i: t» — WfcW 



[00261 §f^^9£n^9(«^sxtc^v^7: . fine 

=J i^^bTOSfBSS: ITU. ffiffi^-MKttiiSffiEtf'r 

[00273 mm 1 0fEO^«*ag«K:*JV^T, 1* 
Wieff 2 0#^tt^tt**OSS 2 «*P*fWH*3r* 

wa^x^ifi5J4misaa^wiavjB2o¥»<iwa 

ae*»o# 1 a^* 2 <o^*««£«ifc#M-r stfras 
[0028] afcCTJi isea<r>*w<*is»c*iv^T. m 

m2co^*fSJ^k¥ifiJk*J^41^^^ afco® 
[0029 3 2Se«<0¥«««iWitJV^. If 

[00303 1 3&too¥mw8iatztsi m 

[00313 it^JHl 4EKO^*^atfc^T. W 
l<0^^««i:s T»»C^StLS»2^-r^« 

[0 0323 »#J«1 5 gM<n*m&imz . tt 

i£js i crmtmmm 1 i 



<7> 
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2 <7>®ft*m&mmi.'ttL*ti3K i r^jb 2 <t 

flDJK^ *«ti» 1 RtfSI2 0*0*7 

WKSS 1 &VSS2 oiftfil^ w «SI±. WS» 1 Rtf # 

2 <o» #!mimi*<Q- J ^Ti3iz*n?timssis 1 a 

tra2<3±S«fc*ffi*&LTJBlft3*U tUBSlRtf 

»; 2 tirse*^ * 1 

<0#-r< ffneBKOtf^-r «*«15ffi8il 

xtf»2<o3i««fcjra£«^*£fc*<^3*- * 
1 a^ff2^^iw«w««'t^^*^ 1 » 

[0033] 1 6 iett<o¥**H3S»Cfc WC , It 

ffifS 1 o¥*#«tt«* 1 *>£*«fc# 1 
«tffc«v£rU <tE»2«O¥»*Sa««4!»2<0^«t 
^2^»^*»f«S*t* : ?iU H3eiRl&tf»2tf>» 

1 2tt«S2*>if£**«tf BIT 
*f|*T*-&— ffifl-^tfBttKmSesO I JgiJUlLTJBlfcS 
ft, 1J^lR^2<0»^ 2 f i «t(W!a««^'m3Sl 
»t^»2<o±««J: l <r>m>'^cn^Wto*&&& < 

10034] W** 1 73?McDim#&*.eii^t ■ W 

«i*fc*WU firiBm2O^*«l*Ji»2<0£**t 
*2<0»#¥*tt««i:*tfU M15I«2«« 

#-¥$KWR*tt**t<e*i* 1 &^2*>#aMWR«m-c' 

#^&-*t#*>«««f«t3ft, fl?KJBlS.f f f82<!0 
itMttfrSttfitt-tfi^fUR 1 3tf«&2053L**S.t 1 «0 

B 2 <9±«» 4: # iS * * ^ t * < 1 ' 

[0035] SS«JS1 8iatt<0^i^*t:*5V^ , * 

1 OMK#fcl5t5*& 1 0 i,mW2<DBR»a>m2 

5y^\**{*Wie»2<a«J^K#jS3*iT^* . 
[0036] C05WB{C^ft5S*««l 9SE*OiB»tt 
fMi. S8*«l*&Vi{ifl»^S2ie«W) i f i «*S»^>lft 

4. 

[0 037] 

<o9maj&& 1 -C* a^NWfcKit^KSI-^'rRSt* fi- 
fe. FS#IKfCJ:*SO ifltifteONMOSh^y^"^ 



NftjFWHWii. y-*«i mmim 

feWttfc* •< # 1 St»W4 S-^-LTF 

1 1 . y-*«* 12Blfl!Kf<i«14i:#f 

4. 

[0038] #^^a«14Jtft^FS«ffi50-S5J: 

i£ 1 4±fc*JV>f<Ay- MMW 1 0 frihUTX»l£« 
*U FS«*5C0-at±t=*JV->TJiFS<e««4*^'U 

[0039] C<OJ:^'S:flBBl=J:-»"C. KV'fVlHai 

i , v-a«m 1 2 atxy- u . h ewoy- 

[0040] £<Oi5'3r«ffi<^FS$H*£J;5MOSh 
FSttttSCii^rtHStSftW^T^l) 
SBIfflliU ^fW14*r»<HW>fll(il 1. V- 

w^wan. y-**wti2ew«ai*ii.*£fc 

[00411 £«i5 ! MIBI«MOS ids 
[0042J 

[»1] 

c=K 0 e 0 4 l2 ' < i ) 

[00433— *s itV-f3:/*?l*16j6»&JK? f «* 

« 1 4 n^iK^stffi.t^es^aiAt^fB^-^^^ x 

#1 30^wlft4n;Rti. »^(W{=t*y-^««6T^ 

a- AmnKatt^f < ««i 4c^5it= J; <>t*3S 
^-fttiso^-fStfii^uw^ 

[0044 1 Lfcj&^Ts e 0 : Ko : ^ 

-b»ftJRl OOifcWW. P = /K? I -f««14Wjtffi 
tsoi : SO im3«om»t t oit't^h. Tia*=7rt 

[00451 
[»2] 



[0 046] *tf*L. jERtri-i-HTs *2fc*lH-*4 s - 



0 



0 



(8) 
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[ o o 4 7 ] i . sc 2 y- hSQC 

(F) , *t <&> ttWfcMOSl*?^* 

*:W3^*?Pv?tf>GWftS8*8tf (Hz) iz&rK 

[005 13 Lfctf^T, ^u-y^OMtyS&SCf 

m&t 0J &vsoiia®&t i0l i&t& so issso 

[00 523 P = 0. 08 (Q ■ cm) , K 0 

W 2 1 



* #£jgfcG&fp*-a i £ JlA>*f Lfc . 
[00483 
[SC3 3 

R - C • f < 1 (3) 

[00493 3K3te3«l. sS2£ja«-r£Ci:l=J:9- 
^ 3 J4TiiI<03ie4 fcS3^& - 1 * . 
[00503 
[3S4 3 



'ox 



' sot 



« < 1 (4) 



' OS 



C S0I 



0 - K f 



[00543 iwtS, y-h^fkBg©:tox = 0. 00 
7 </zm) „ SOlHKWt Mt =0. 1 (urn) b~t 
<W*<2. 52) » tw<l. 59 

[00 55] ttL. S3 fcSSf.S: "3 fcy- Kffiw^fo 
l=*5 l»3ffi6tf>¥Bfi80sl«f"f W 1 3 Jb^tt-? 

futff** 1- 1 6A. l 6B£3UlTt*a6\ #t 

4ZJ>f?hl 6A«3t#f -<3^7 f- 1 6BnHt"C 
W& 1 4 fcait*ffl^ffi<3©a»#2#OT3*l. 
?- hCSW/2 O 2 -p^tfT* ■< m&^ti^thlZ 
BUT* 1 -3*4 SrjafflT * i t ^-C© * . US* 1 -* 
Tv ( (W/2) <1. 5 9 (jum) ) fc#6il!liS«*fr 

2 * tutrhx * < - a*a*£*>*-'- h<m*w®&& 

[00563 04tt£«DfMB<OSatW>»3Ll T***^ 
[0 0 5 73 HSSr^fHLT, *W»7Slt. ? 

[00 58)^T> Xf»7S3"C, 5£4S:aJ8L/C 
R • C • f < 1 zmfcth&Wgy- N©W BA , S:* 

K00 593 *tx. Af»rs4t. 



= 3. 9. e« = 8. 86X1 0" l « ( F/cm) . f = 
1 0 (GHz) «0fc$. TlS^SCwr^Sry-h 
<BW. y^hMMtWBtojiu^SOIJaBWtMiMIt 

[00533 
[&53 

3. 8 x 1 0 3 ( 5 ) 

[ 0 0 6 0 3 wCOi o iSi©tf3JBJEl <*>¥«?#&&<>3 

ati-*^*. m • c ■ f < i > MWLTSHawHfc 

[006 1 3 Srfc. B4t*Lfc7a- *~r— hfiiy 
- hCBWtOHWWffa (CtfcS***'- hOBW,,, ) 

[ 0 0 6 2 3 H5Ji. |Sfife^fl51<V|i«?«sSESwS8t 

A^-^&jayssi o ottiass-r-^D l&i^i^fflv'^ 

t/S O I EB£EZt 50 i§W- W^<7^-? 
[0 063 3 W7«>W-y4WSl 0 0J*. rt 



o 



Rtf S 4 k HtilliaSr'S^ ^T-'/Tk. Sria&LfcT'a?' 

[0 0 64 3 LfcA^-C. HT^K**-^*!*^ 
X 0 0(4. ffv§.3*Ufcei&-r-?D 1 J&flRJW**;* 
^D2C2^S. {R- C • f <1 } Sr^JE-T&MO 

TttWiK, ?nvt-f-<^. CD-ROM. >\— 
[00653 §36<0jBHB 1 TliF S^fSOa^M 

fc#T&4. Hy-h^SS2 6 "I" Kio 

#l6]Kf^LT»«S*i.«,4<'T < fi?2 3 fc FH X3« 
1 lRW-AMt&l 2t&'8&m<Z#&^ 

[0 0 6 63 tfctf*-^. Hy-M3&2 6£*TL-CF 
W 1^*S 1 1 1 2 fcttlfirf &ffi£Z«0* 
f ^S23Jii:i|!f h 1 6i»Klfc6^t 

W>HWU1. y-^.M«12fc:ia»e^S^&ii: 

[0067] ^<oia<=, is&tftfes&iosoiiQj©^ 

[00743 i<0t©» y-Fg«klgfftoK = 0. 00 
7 (/iiti) . SOI^S§l5tt S0I -0. 1 Um) if 
<W*<1. 26} , <W<1- 12 

[00753 *it£L. !t?f -r v-cswawc*** 

1 4t=*$»t*HJE^<fte^B«*2#8d£ixS*:tf>. 
{ (W/2) <1. 12 (jwm) } fc>Sr£WW£rffr4£: 

2 fgK-T £ w tft-fc 4 . 
[007 6 3 fcfc. |Sfi6<7)J0f®26ODTMOS«y-h 



o 
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[0 0 6 83 ^3 SETCjS*^- 

TUJSiOSJK'TfiMrr * S O I «Q5fi(?5M O S b 9 
CO 0693 =Sr#5. 5S3<9?o-y$>tf>S3WtMS&af fc 

«*. me^as i«soi oatowio sb7 > s j*?# 

CPU. DSP. iS@^f-«y7??«0R^ni;^^Isl» 
08®t3i£8«ftU DRAM. S RAM^O*©{fcl£fl3 

[00703 <SSK2^S§ 2 >Z$tf&<rm5& 1 i: HS2t: U 

t, ssa-eBWWi^hsasc if) , iKr-f 

&glR (£5) St^JDTMOS h7^^ 

-^s V8***:.J:-»T* «<HSa8JE*n t„*»5 Op 

[007 1 J 
KK6] 

_^l£_ < j (6 , 

*wl 

[0072] P = 0. 08 (Q ■ cm) % K 0 

= 3. 9, e,= 8. 86X10-" (F/em) fc -t p4 
= 50 (p s ) Otfe. T%&y&'nzjf?f&&&y—Y 

[0073] 
CSC73 

= 1. 8 x 1 0 3 <7) 

[00773 E7^A^sc<o^^?sl2<o2fyc^*slE^<7)&l^*■ 

[0 07 81 isia£#{J!L-c. sfxf/rsnt, 
dtmos f^y^f latafcS^ - *-!!^^®® 

si2T. y-b®ftjs©t ox at^soioi£jet S oi 

[00793 aevvt. ^t^rs 1 3-c, ^7Sria«L 

[0 08 0] *L-C. ^f»7S14ts S^S-^- 
h "SSWb a » * SSS U fc D T M O S h 5 y 9 £ *0 1^ 

[ 0 0 8 1 3 3 fcr. Hifiojeffi2<W i ©^E<0 
flStt-^li. < <R- C)/tp<<l) Sr?i|ffltT^S 



o 



o 
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t„„< i } Ki-^T, mzLvm^&mmzmzti lx 

[0082] iOiiCs 5?fi&CDi8S62<OSOIfi33&0 
[0 0 83] =Qr*5^ H7t*Lft7n- f-r— J-Ttey 

[0 0 841 iOtg. ^6Sr»3J^-r*fSfflT£!cfe<Dy- 

Tj^jweaa^^KTOww"* s o i sbiwdtm 
[0085] ge6aoM£2c*j!rvr«>, gm^HSi t 

so i«a»t IO i«»**~>ewj&w-wt?jt-*i: 

[0086] 3a5<Ofl5JS2 tC*5W^Tl2^JIK«t 1 0 1 t=S 

^f 7 rsn, s i 2 1 mmzwotr **m*mB& 

[0 087] tfc#-»*C» W TtrhM— vssB&a 
-?D2fc3£*?&. [ (R- C>/t f< <n **MW 

d 3 * &Q^je-r* i #-c# s . 
[00883 <?m<?fim> 3 > ^m<mm 1 ai/ffsseo 

^**BTtB'SrSOr«BS<0 (DT) MOSh?>x^t 

w 2 J 



[0089] &8RX/Bl9te%ti?tiZ0mty<7)g&<n 
"C£><& SO I ffiJicOM OSb? J^S** *<^>BfffiJ8 

<&. - 

[0090] @9tem-f SOimfcSSLT 

fw ijuf y— *«wu 2a*mwcms 
C009U fw>«ii ltmwt, im f?*- 

/n 5T^r^a£2bso lE3tf5JbS5t:®^^«.^ 
F W >m& 1 1 AcONS^aS^iaK < N- > liffiffiff 

&®M2itxm. mtetz* 1 2 c*«vc. 

*M F*> a- 1 5T#iC<fiCL S OIJ33 <r>±M£te 
WftJWy-^ttll 2AeONS£F&E!f&iQ& 

(N- ) liffiffigtCfeO, -ti^£WM0T5tS<^NS=Rffi% 
mffi ( N* ) l2?§SiQK*cS5£S*Vt ^* . 

[00921 — ^T. MSS6T*<0SO IJj33fc*J 

PWfWtft&SS. (P°> !4iK-r-<^aJ 4Ajt»3aae 

[ 0 0 9 3 ] £05 J: ^ «C 1Tf F»> *— ^ 1 5T*"tCift 
C t S O I J3 3 <OT®^fiSK3»«$^6 iW 1 4 
B «0^*HSj9ffifr s jKt •< fi#S 1 4 A<0T««J?9S ( 3 
J5?^T-<«*Sl4l=fflV^*^fi!|{3ag) i»3SE<ffiffi 
i-^ikCJcO. 3«2^JK-r-*Sil 3<0ifcffifitP*<RT 

[0094] HI 0<O^57CgH"J;3fc. *f^flS 
1 4 A^ftWgW 1 0 fi|<0^84*6liaK-Cd«x 4 
1 4 B % Jtf-r < fitS 1 4 BWitffiCitasKv 8 

-f«iSl4A01/l Ot^fS. iOB. sK^-f^l 3 

<oammt. df-r ®^ 1 4 A<ojtffiist±*i«"c* 

^r'<^t*14BOia^jtp,o"«fc^r*. fcrtfU 

soicijaJ5tt S oit=ssjai"c, #-5 s -fis«ix4Bo 

[00951 VKifitX^ $$&<T>1&& 1 «»C 5 i±7 r BE03 

[0096] 
[&81 

8 ) 



o 



o 
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[0 0 9 7] BULK. ^t$l 4B«7)ifc&iffP[.c = 
0. 0 08 (Q • cm) , sK-TflSfcSl 4B«OjP^t p0 

=o. 02 {um) m<o8fr#$mv>fmi tm 

8. K a = 3. 9. e D = 8. 86X1Q-" (F/c 

m) . f =10 ( GHz) . y-hWMsmt 0S = o. 

007 (iim) «0«r^. <W«<5 . 0 ) . -f^h*>. 
{W<2. 23 (fxm) ) b&$mm&5ZZlB,-*i\ 

[0098] ^^fewit^^stoiaaa)*^. & 

[0 0 9 9] d<7*-f@«14A«0iaSIt CB 



[01003 t^i*-ots t CH >X d „,£?S&i-$J:? 

SL. 4> a (inv) !^-r*A«*P*W*n^r— 
-WW*'*-**,. fe*^SJS®X dQ11 ,tiTfc<95$9-C$&5£ 

[01013 
[{3:9 ] 



( 9 ) 



10 1 023SaQ*WW3*HJ»*Stt«BW2ODT -ffcCfctfTSS. 
MO S fcOtKjSffl |£KJfiWg9g203S7 «T [01033 

seo»oioicg!Jfr**£fctf"C , s. gas*>»©i«ca [&103 

W 2 < 'l"! (10) 



[0 1 04 3 Ea8aU t H9T3KUfcl5KKO®ffll3«0«3® 

ossfc^fcoirvti^s. ±-r, Fss&ssm, fs 

04. FS13E5h y— h®S6. HW V^BsSl 1. 
V-^fWiSl 2RI/1M F*><— yn 5*®J&f 

[0 1053**. P«?I*fi!tt«aA»fcSO 1/330 

O I O 3 K W 1 1 BX/V— XflBS 1 
2tfWP«^fte. F W 11.. V 2J2W 

[oio63 <$m<m&4 >a 1 1 i±i<o^H«o^te 

S O I OfiOMO S h 7>-^^^Kfffl 
IQJStwr8SB0@TS>€.. =Sr*5, 63 1 UiH 1 Ufc 

10 1 073 HI lK^-J:?^ y— bSS6c0®ffi 
KlM F«7sr~/H 5*9Bi£3ii?'. HW l^i&l 1 

fl-nw vsax i B<oNM^B4feifle (N-) mm 
&\z*ttjMh^i&coKm*mitiQ& <n + > 



{fcHLSO I J33 WjiraS?fcJK«S*Vi.S!*y-^S« 
1 2 BONS^&t^ffiJK < N- ) li&QB?C$> *) » 

[01083- y-b«3*S6 WH»»hH 
5) T^<0SOia3tC»«.^T, 1M F^T — /H 5«9 
T*fcti^£«*^#7 f ''«tai4Di::3:9» ^-F 
13^ 6 T^j-fcttCr * iSSaaW-F fa*£ 1 4 C k . 
^f^«14C^PS'R!S« <P") tt««ast= 
SMZtl, 4Cf-f^S14 DOPS5RMH6Sl^ < P fl ) 

I4sif7 s 'f«tsi4cj:0?a3aetia&sfe^&. tJt* 5 -^ 

[01093 S^FU-f >^t!8l 1 B&tfSSfl-y-*® 
itt. 

[01 103 FSSfi®B4, y-b 

^mSRVW FO*^H 5<0«J*«. I28&lfi39 

[01113 w<7)J; 5 fc. ^ F*>*~iH 5T*tCtt 

huso i D3 cormmzf&A^ fis^f^uo 

^•ry©«icl4trfflv^i>^«JiaK) i l 3«<150ef* 



o 



o 
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[0112] *<ni£sk* $mcomm4to%mi,^ useeo 
[on3] aft. Ku-f i&tfy-*«#i 

2 ON* ®tt fc O P Ngf-&E{4T^T5K-f 1 4 D 
i: Mi iXmti&1xht&>. K W >W& 1 1 VMS 
V— Jt^tai 2cON«^tS*^<02S^QO(*^S'fPil) 

[oi 143 wfrKU >«tti iB&tra?#y 

-.3.SJS81 2BJS, ^7 f -ff«ai4DJ:0y-h1Sffi6 

com O S h 7 ^ 9 o^^KSOJGS--** & £ t 

[0 1 1 53 HI l-C^Ufe$a6<OJB®4<D^3t<Oi3S3* 

-yH 5^*1^IOTH*JV^T. El 2fc^rTJ:5t=. 

X?fcl/C, P^rafi^si-^SlSrMEtaA (Mi. 
{ ^ XI15X1 0 ,s /cm l «0rt<D>S:3 OKe V 

c0&^x*^-T-f*>«A> LTP«S20¥C£<«S 
tS24. 2 5 fctkM* Nffi5m«3^sJ->3 

tfcp&y — *®t3 2 2 £JBj£-r& . b* W Vffi&T. 

1 ftlX+^y— *€5J£2 2lJNS=RS*J-f 2 Sr& 

*eicik&x?-£4K *cc#«*£24jitf2 stjt^ry 

[0 1163 *LT. 1M F?*- A*l 5»tfia»C, 

2 5ti* SO I JO 3 * FWXWl l&W 
-X®«12«7Bl£Bfrfcr. HWJ/fWU 1. y-*« 

*s 1 2 im-vm&nx-mf u . s^t^isis^x 

£3l4Dfc3rS„ 

[0 1 1 S3 <S5fiS«IK5B5>ai 3<i£f?H<9!<0^&Q 
<0»<S 5 "C2> £ S O I ftmcQM O S h 5 * OBffffl 

[0 1 1 93 HI 3tC3jr$\k5fc, y-hSS6f?«HaS 
£1M ^y-^15«S^. KWySttl 1 
tefcl-vC. tT-f K>7*— A-l 5T£-fcffi£2LSO IC3 
5rHSL"Cmjfi$iT.4^J , Hl-'^>iai5Sl ICONS* 
^S^Qjg (N- ) te&SJKk: Jtix£MeM)&<r> N 

(N* ) H&K. v 



L S O I J3 3 S-SS-r&ffl^V-^fSffi 1 2 CcONST 
< N- ) {ifiSLSTC^O . **ifilft*>Ha*>N 

[0120 3 *. y-M3SS6T#OSOI®3fcfc 
vvc, JJSl50#-r^«*Sl4E<?DPS^Safi«3iQffi (P 

- ) »*{giQ£c&j£3*u tjww*t < fgiai 4 fo 

P^P&S^lSlK (P°) W#T<fS*Sl4Ej:0iSiaE 
[0 12 13 FSffl^Ug4, PS^SS. ^— h 

[01223 icoiejc, y-h@E6T^rfcfi:ELS 
O I C 3 <9TBS5fcJgJft3)ft & #-r-rfBfc3l 4F£_fcJ3 

«pi=»jic5n6^< ^ftsi 4E j: v&^wmmz , 

SSfSit^J:'?* «2Kl*JJt6#T 3<0Jtffi 
fEpfcfflfcTS-ttSifc -?-cOteS. gSto^JBJB 

[0123 3 «*HW>flB*l icaw»»y 

-X^KIl 2C^SO ICl3$rl321LTJ«^6ii:k: 

*••). Kt"f >^«si iatfy-^^2i2<oN + «ai« 

t #7* M*& 1 4 F<0 P » «fe§ t {C «fc * P Ni&£E5*«£ 

[0124301 3-c^u^ia^<oje® 5<oTO3g<ogus 
t, 3paEteJs*p°<ow«tua*»i«-ri>. 

[012 53 -tUTv ^-b^ejSjaiS^-f Kf*— 
;n 5^ffi^SISti*s^t, ^6feiSSP-<oso I 

gBSfiW}gSl4 cOSS^i 0 i>3tl< U"CSO I S3 tlffl 
J: i fcfJt K M >^«Rtf +3* y-X0W*3B« 

gJ#Utffi«##r-f«4£l4Bi:$r£. 
[ 0 1 2 7 3 * LX. K**-JH 5^AtMc« ^* 

[0128] <|§fficOJBJS6 >S 1 4«icO#6 E »O^KS 

jp®(t3J»«0 B - B Brfflfcffi ^"T «. . 
[01293 SI 4C*fJ:3fc:. bS®6<7)tSE 



o 



o 



(13) 



1-3 404 72 



<OJW3®K:je««^&aJ4J-b* W VfBfc3 1 1 AONS^F 
(N- ) Jiffi^£*jxJ«i'l-0®8«NS^£ 

jfejae (n* ) liia^ugcssssitTv^. ssjc, y 

LSO I Q 3 ^)lf33CM?nJS» V --*«tii 1 2 

to 1 303 — y—v-^Me (im h*?*-/n 
ttn l s o i a 3 «otk!!S«jb«s m &&tf*-T < *a 

jK-r-*fi*3l4GOPS^I^£iJS <P-> 

joscaajesau a «ss 1 4 ho ps*8tf$ia& 

fO 1 313*^ F SCSS04, FS^SS5v h 
^6&l/^ K9*-A'l 5<?MQjSte* B82Ufl89 

[0 132] co<*5fc:. y— ?-©S6 <OBTF£t4£2 L 
S O I J330>TJ3IFC?Brt*tl*>K7'4 <Sttl 4 H 
^ IHisS 1 4 G i 9 ^SS5j£Sg:ici6^r^ i t «:«t 

[0 1333 P«S<9#f<®ai4H&y-> 

tse 6 ^artittct"* s o i a 3 ar^mffiMzm^. 

f H W >*H1 1 JttfV-*«Bl 2<W 

^tfik ietftS 1 4 HWPfl^H 1 1= AS P 

[0 13 4] mi 4T5nLX:?mcOM&6nta&V>$£& 

T, £lBfcFS3|«WI&'f*J''3 1 
[0 13 51 iOBs **-hSS6SUC'r*:'8*.* 

tis y- vnm e fcs&e-ffc-f * y&xzivzP^ 

$fiM£SOia3£S&UT« SO I a3T*)«SgHfc 

iS2 <@fi^-f) tz&xsft&^c-f*. egiHTv s 

OlOl8JSt S0I = 10 0 <nm) , hS©6<OU 
fi£t E . t ,~2 0 0 <nm) <7)fc&, axx*;l^-12 
0 (KeV) . H-XQ1X1 014/cm«eg-C#a 

Co i 36] jjcesoiS3te*tLy-t>?MS6fc'v;* 

[0X37] *L.*C. ^ H«>*— JH 5»<MW=» 



[0138] <^SG*0JEJS&7 >ffl 1 6«£<0»BJifc:35fig 
^@7T , &&SO I «BSf5MO S 

est* xttwrnmrf) & . ^atc^-fi let 1 

O S O I J3 3 AcOtff A @K b 9 > ^^tS*S A 1 (Cd? 

to tm&zti* msat2 (<* i> »soib3b« 

[0139] SO JJD3 A^>i£E?t 1(1. t SO i = tl 
tUfctl«4 (*>£VM*S«6) fc«M&L*»fifi«oy 
- h ®w^««ltfi^3®S(=a£3e$^. S O I JS 3 B <r> 

mm±WF-mz^ <mMi 4#£±s^fc#3»c$r* 

[0140] ^<r>& v *«3ifi<^aKs^©7 iza^r. 
xta m& v 9 fiffl&A i (caw**t* soifi 
ja^Mosh^^^^Ji, mn<oy— fswrfses» 

[014 13 iKf<70-f^^h5^^ 
®«A 2 S O I ?Q£*>MO S h 5 >"»?*^ 

tt>. S (Subthreshold) 7 r ^ *<9.&V->13£ttH££$S 

[0 1423 <5§6&f>i8JffiS>H 1 7tl«l<05K3<7^Sa 
<?3©JS8r2i£ SO I KMCOMO S h^^'^^CO 3 ! 1 ® 

[01431 pia»c^rj:a^. fw^iwii. v 

— A<a«l 2*¥ffi-LH-5TFS^®5a5^«Sfl, H 
M>flWll. V— 2t§3ltJ f FSS©5<D— 

[0144 5 y— b^SS6Att. 1. V 

-^®4S1 2fa«0«i«±K:*JW^-C 200#g?6 1.62 
i*'L,T*5 , 3. »®6 1 , 6 20E3P«KI^X-(««1 
436*@ajU"Cv , >&. 1, 6 2fl-Hx-?ixe0#7 { < 

Bi7c^v^-c. y-H5warni(c*s(t*Fs«a 

IEEE*<W2. FSSS5*»4*^6 2*^553*^3 
-f » 1 3 fc*J V»T t y— hSEi 6 AiDW^SfiS^hK: 

t^3y^n6. i etm^^-. ztit,*? 

A -avf* M 6«F S^S15trSW.-C , > 4 l'-< ^«1 
1 KzXy-A«tt 1 2 fc^BJJffl^&GSK^-*- 

tai7^)ia*h<o^/a®LiiisoiJ3* 4 Lo 



o o 
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[01463 ifcfcs y-SSSSA6»^|SK06»ffl«Bi 

«® i T*L^£a<^3a i commfim. t ra©f a o * 

KW >gMl 1 . V— xfflttl 2?8dt:6rft<OBrffilQj£ 
teH9fflll» Hi 3. S14, 02 1^T*t1O«i: 

fSffl^!® 1 TSiLfctf T •< S h 5 ^ 

gSSOH$82^LfcDTMOS 

[ 0 1 4 7 J J: -3 &¥ffi%mcr&£!%&m& 8 O M O 
1 4 C*5»tSH3tlStfe^afi&«*3 *>8!J* ft* * 3 

[014 83 *<0Sg«. y-*®# 
^OHfiKFG:^- M3fc UT (W1+W2+W3) S-fft 

[014 93 <§SK5«^H89>H18«w^ffl^>^S 
CDJSSS 9 Tft & S O I O S h 5 >i*X*0¥IB 

[01 5 03 RHfc^r i 5 fc- FS12S5A5i40<0 
X'Jv bSLl- SL4*«I£tt&*U *Ay->bSLl 
— SL4|*ii=HW >-«U0.4 1— 4 4at/V-^@«5 

l-~5 4jWBJft§it£. FStSSSA^T^isKrU® 

y— ^e«5 l — 5 4|Sft^ f FS^S5 AO— B5±«cy 

[015 13 *UT. g£SS<OJ88®8lRBS* FS1SS5A 
OWaSta&sfc-T * #^ 4 » 1 3 * hSB 6 

@i8<O3H^<Oi1.S8gLIJiSOI0# 
LOCO S$rtT$£®^5ft-&*S5#«*5*L'"t . 
[01 5 23 ^-h^«S6^a*l*J06lfB<Qifi« 

W 1—44. V-XSa 5 1 — 5 3 JBJ&frfa 

<oBraa«Ba»4Ei9. si 1, 013, 014, a2i« 
Yj-yy*?^ ?mmm l ~Cm Ltz -f 
os j-^;^'*:?*) irfcvc 

[01 533 ^w«J:^^ffi«jg«cOT<05Sf£9<OMO 
Sh7y^ll FSS*S5AOA'J vhSLl— S 
L 4 agtfte F S ©85 5 A^O^OTfrtclitf-r 
&13*<?B»&;*fvt;!39s y-bSSS6T^rO^-r -f M 



eSSSH±4*HF!S#l.. #y-h(SWl 1. Wl2sW 
1 3&l/Wl4Cov*T^4&SV>{2^6*&J£*r*U£ 

[01543 *<^ssa. i«w>flW4i-44, y- 

X®*35 1— 54&t/y-Mg©6Tl$M$tUMOS 
h^v-^^^StWSr^-XlktT (wi 1 +wi 
2+W13+W14) i®fcrhZkWT$&fZ*>* 3? 

Vd** * £ &&t & £ t **T$ S . 
[015 53 <I^&<O0®1 O>01 9ii^<7>f^^co^ 
OTft&SOlJSQJKOMOS h5 

[oi 5 63 nattier J:3e. Fwvsuii, y 
1 2 * -T < « 1 3 co-s5±fc b 

6B#?t&£$*x4. **-H3C6BB, PWHttU 
1. y— *S*fll 2tSJ<0^jaLhiC*iV»T20«««56 
3, 64S^Ut:*S0. «£?63. 6 4<OK3nS5t=Sfll 
S*U> iK-r ■< tttt 1 4 JtCtWh#f ^^?M 
6, 1 6trSU7TV^. EBl 9(C7irf J:3fc, $»-M3 
€16 Bfl>y— N0gW3S"|6r(=:*}W4y- h@S 6 BWSS 
®^fc|^6 3£T<0IE2#W2 1. »aS6 3, 64^ 

£7^731611*^2 3 £3: r>"tv^6. 
[ 0 1 5 7 3 « ^OJgERS&VSSS&aJB^ ^ 

l3±SCt,#7*-f n^yji'Me. 1 635(9^^§^. 

ife. hi 9<ofi^ii-®si-n±so ira**LOco 

[0 1 5 83 S &*J» HW>*tttll. y-X«B12 

0^nS]£O©iElOtli:ffl9, @1 1, @1 3 s 131 4s 
H21^T*-«3iifcra»T*6. SJt« KifiOj^Sl 

^B3£S^MOS h5^^tt>, sasfi<o®©2 , r-^ 
LftDTMOS h7^?«t'%4tt.^^, 
[01593 Zf>*5&*Fmia&<QgS&0f8MlO<OM 
OSh^^^Jt 7*-h^®6B<0SIl 9Jtt^£& 

iftitc^^ixs^flaav 1 *^ "i" §?#ic<fcoT. h 

[01603 -f-U-C, ^O^aSlO^MOSh?^" 
7*-hQS6B60<*S6 3, 6 4^C^-r-f3 
h 1 6ifi&l-f$>iih1z#>. Hfifi<0?KB8^ x rff 
* * ««1 4te*3*t4EU&3ffifi^S5IA*37>8'Js¥iXs 
h(gW21. W2 2S.1/W2 3^0V>T^4^>& 

[0161J *<7y&m. HW >«*2i i , y-^«W 
1 2aiv r 7'— i-isss6 BTiOtfssnaMOs 
^«aawi«y-»-cffcu , c (W21+W22+W2 



o 



o 
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3) smmzwrn-c. 

a»rp+7>±S h^fOMO S V ?**J*9 
[ 0 1 6 2 3 £>fc. F St3@«0?8j£&#t$-r&#'- #7= 

TDTMO S h 9 J'S'*.*** WT* t * WQMHft 
[01631 <«-^Xa>±ffiLfeH£a<OjKSOMO S h 

9 SrflJKWf PMOSb? *C 
[01 641 

te„ C :MOSh5>>i>*:?oy-1-Sn <F> . R: 

?«9Zaffla»& ( Hz) tUfcfc&, f^SOOMHzeO 
JSHt=*H,vC, ^ff3K: R - C • f<lSrgSfir«»J:5 

fcJi<7* 4 Sli@Jl«MO S h 5 * $rffi&H"& £ t 

E<o&tfc*r*«\ c : mo s h^yxx^tf)^'- l-Sft 

(F) * R ;&&<tl>l'3<?>rt J r<<3>*?+-frt> ,)t 

(s) fcLfci:&. tdS5 0pa03f2K«C*Ji»^T. & 
#5*: (R- C) /td<l«rg3S-r^J:^tCMOSh 

[0 1 66 3 anfflSE^WfHSSK*. flWSUfc 

[0167] 103^4 eea<o^«?«3iQ«4. 105jf«2sa 

&*>^«3en«&S8itt5rBa= J: -a "daft 3 ft & fc«> , IS 

[01 683 ^O^t=«»t-6IB«5@5S£Qii<0^«^ 
CM, C : MOS hJyiSAfivy-hmH (F> . 
R : 0>* < fc 4. 1 -^iKr 4 =» h*>fc>J*r 4 fB*£ 

Vv?<mftmW».<iiz> kU^tS, ffe500M 
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(1) Japanese Patetu Application Laid-Open No. 11-340472 (1999) 

"Method of Designing Semiconductor Device, Semiconductor Device and 
Recording Medium" 

The following is an English translation of an extract of the above application. 

A method of designing a MOS transistor having the FS isolation structure is also 
applied to an H-shaped gate electrode. A pair of opposed of an H-shaped gate electrode 26, 
"I" which correspond to the stems of the letter "H" provide electrical isolation between 
body portions 23 arranged adjacent to the drain and source regions 11 and 12 along the gate 
width W and the drain and source regions 11 and 12. A middle part of the H-shaped gate 
electrode 26, which corresponds to the bar of the letter "H" functions as the original 
gate electrode of the MOS transistor. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the semiconductor device which has the MOS 

transistor formed on the SOI substrate. 

[0002] 

[Description of the Prior Art] Drawing 20 is the cross-section perspective diagram showing the cross-section structure of the 
conventional semiconductor device M90 of having a field isolation construction used as the background of this invention. 
This semiconductor device is constituted as a SOI type semiconductor device which used the SOI substrate equipped with the 
semiconductor layer formed in the shape of a film on the insulating substrate, i.e., a SOI (semiconductor-on-insulator) layer, 
as a semiconductor substrate from which a transistor element etc. is made. 

[0003] As shown in drawing 20 , in the semiconductor device M90, the silicon semiconductor layer is formed as a SOI layer 3 
on the insulating substrate which consists of a support substrate 1 and an embedded oxide film 2. This SOI layer 3 includes 
the formation field of many NMOS transistors, and the formation field of a PMOS transistor. And the plate-like field 
screening electrode (it is henceforth written as "FS electrode") 5 for separat ing these element fields electrically mutually is 
formed in the hmmHary of parh pipmpnt fipiH nf thg SOI layer 3. 

[0004] In drawing 20 , on the SOI layer 3, the FS electrode 5 opens a predetermined interval and is arranged in parallel so 
that an active region may be specified in each element field. And the FS electrode 5 is covered by the field shield insulating 
layer 4 (it is henceforth written as "FS insulating layer"), and the gate electrode 6 is arranged so that it may cross to the upper 
part of two FS insulating layers 4 which are parallel from an active region. In addition, the gate oxide film 10 is formed 
between the gate electrode 6 and the active region. FS insulating laver co nsists of oxides and between the FS electrode 5 and 
the gate electrodes 6 is electrically insulated b y this FS insulatin g layer 4. 

[0005] The source field and drain field (not shown in drawing 20 ) in the SOI layer 3 are electrically connected with the drain 
electrode and the source electrode (not shown in drawing 20 ) through the contact hole 7 prepared in the insulating layer 
which is not illustrated, and the gate electrode 6 is connected to gate wiring (not shown in drawing 20 ) through the contact 
hole 8. 

[0006] Moreover, the body contact electrode (not shown in drawing 20 ) is connected to the SOI layer 3 through the contact 
hole 9. In addition, in drawing 20 , although the composition which the contact hole 9 connected to a body contact electrode 
penetrates the FS electrode 5, and is connected to the SOI layer 3 was shown, the composition it is made to form a contact 
hole 9 on the SOI layer 3 on the outside of the FS electrode 5 is also common. 

[0007] In a semiconductor device M90, by impressing supply voltage Vcc to the FS electrode 5 by 0V and PMOS structure 
with NMOS structure, the SOI layer 3 of an isolation region is made into a cut off state, consequently electric separation 
between element fields is realized. 

[0008] In addition, in drawing 20 , the structure which makes floating the body part in the SOI layer 3 is also considered, 
without forming the contact hole 9 for body voltage clamps. 

[0009] Drawing 2 1 is a cross section in which a body part shows the cross-section structure of the MOS transistor of the N 
type of the SOI structure of floating. 

[0010] As shown in this drawing, the embedded oxide film 2 is formed on the support substrate 1, and the SOI layer 3 is 
formed on the embedded oxide film 2. The drain field 1 1 and the source field 12 of N type are alternatively formed in the SOI 
layer 3, and the field portion of the P type of the SOI layer 3 including the body field between the drain field 1 1 and the 
source field 12 is specified as a body part 13. 

[001 1] The gate electrode 6 is formed through the gate oxide film 10 on the body part 13 between the drain field 1 1 and the 
source field 12. 

[0012] In the MOS transistor of the SOI structure of such composition, when the potential of a body part 13 is not fixed, in 
response to the influence of the signal which flows the drain field 1 1 and the source field 12, the body potential BV changes 
like drawing 22 </A>, and the working speed VC of an MOS transistor changes with change of the body potential BV. Here, 
the relation between the body potential of drawing 22 and a working speed is a relative value on the basis of time =0. 
[0013] Then, how to prepare the contact hole 9 grade for body voltage clamps shown by drawing 20 , and carry out the 
voltage clamp of the body part 13 can be considered. Drawing 23 is explanatory drawing showing typically the MOS 
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transistor structure which fixed body potential. As shown in drawing 23 , the voltage clamp of the body part 1 3 is carried out 
with the body terminal PB 1 . 

[0014] Moreover, as shown in drawing 24 , the gate electrode 6 and a body part 13 are short-circuited, and making it DT 
(DynamicThreshold) MOS structure which gave common potential with the body terminal PB2 is also considered. 
[0015] 

[Problem(s) to be Solved by the Invention] The working speed was able to be stabilized [ as shown in drawing 23 or drawing 
24 , ] when the MOS transistor of the conventional SOI structure performed the voltage clamp of a body part 1 3, and a 
working speed was comparatively slow. 

[0016] However, when a frequency of operation performed high-speed operation synchronizing with a clock 500MHz or 
more, the demand to the timing of the signal transfer between each circuit became very severe, the same phenomenon as the 
case where a body part 1 3 is floating also produced the MOS transistor of the structure shown by drawing 23 and drawing 24 , 
and there was a trouble that a working speed will be influenced -- operational stability becomes impossible. 
[0017] It was not made in order that this invention might solve the above-mentioned trouble, and it aims at acquiring the 
semiconductor device which has the transistor of the SOI structure where a working speed is not influenced at the time of 
high-speed operation, and its design method. 
[0018] 

[Means for Solving the Problem] The design method of the semiconductor device according to claim 1 concerning this 
invention It is formed on the SOI substrate which consists of a support substrate, an embedded oxide film, and a SOI layer. It 
is the method of designing the semiconductor device which has the MOS transistor which operates based on a predetermined 
clock, the aforementioned MOS transistor The 1st semiconductor region of the 1st conductivity type alternatively formed in 
the aforementioned SOI layer, The 2nd semiconductor region of the 1st conductivity type alternatively formed independently 
with the 1st semiconductor region of the above in the aforementioned SOI layer, The body part of the 2nd conductivity type 
including the body field which is a field of the aforementioned SOI layer between the above 1st and the 2nd semiconductor 
region, The gate electrode formed through a gate oxide film on the aforementioned body field, The step which is electrically 
connected to the aforementioned body part, is equipped with at least one body contact which receives fixed potential, and 
gives the frequency of operation of a (a) aforementioned predetermined clock, (b) It has the step which determines the layout 
pattern of the aforementioned MOS transistor based on the frequency of operation of the aforementioned predetermined 
clock, the aforementioned step (b) gate-capacitance (F) R: of the C:aforementioned MOS transistor - the above, when it 
considers as the frequency of operation (Hz) of the resistance (omega) ^aforementioned predetermined clock of a fixed 
potential transfer path from one body contact to [ even if few ] the aforementioned body field In the range of f>=500MHz, it 
is determined that the layout pattern of the aforementioned MOS transistor will satisfy conditional-expression 1 :R-C-f<l . 
[0019] The design method of the semiconductor device according to claim 2 concerning this invention It is the method of 
designing the semiconductor device which has the MOS transistor formed on the SOI substrate which consists of a support 
substrate, an embedded oxide film, and a SOI layer, the aforementioned MOS transistor The 1st semiconductor region of the 
1st conductivity type alternatively formed in the aforementioned SOI layer, The 2nd semiconductor region of the 1st 
conductivity type alternatively formed independently with the 1st semiconductor region of the above in the aforementioned 
SOI layer, The body part of the 2nd conductivity type including the body field which is a field of the aforementioned SOI 
layer between the above 1st and the 2nd semiconductor region, It has the gate electrode formed through a gate oxide film on 
the aforementioned body field. Connect with the aforementioned body part electrically and the aforementioned gate electrode 
is electrically connected to it at the aforementioned body part. The step which gives the signal propagation-delay time which 
is further equipped with at least one body contact which receives fixed potential, and is required of the (a) aforementioned 
MOS transistor, (b) It has the step which determines the layout pattern of the aforementioned MOS transistor based on the 
aforementioned signal propagation-delay time, the aforementioned step (b) When it considers as the signal propagation-delay 
time (s) required of the resistance (omega) td.aforementioned MOS transistor of a fixed potential transfer path from one body 
contact to [ even if few ] the aforementioned body field, it sets in the range of td<=50ps. gate-capacitance (F) R: of the 
C:aforementioned MOS transistor -- the above Conditional-expression 2: (R-C) satisfy /td<l -- it is determined that the 
layout pattern of the aforementioned MOS transistor will come 

[0020] The semiconductor device according to claim 3 is designed by the design method of a semiconductor device according 
to claim 1. 

[0021] The semiconductor device according to claim 4 is designed by the design method of a semiconductor device according 
to claim 2. 

[0022] The semiconductor device according to claim 5 concerning this invention It is formed on the SOI substrate which 
consists of a support substrate, an embedded oxide film, and a SOI layer, and has the MOS transistor which operates based on 
a predetermined clock, the aforementioned MOS transistor The 1st semiconductor region of the 1st conductivity type 

alternatively formed in the aforementioned SOI layer, The 2nd semiconductor region of the 1st conductivity type 
alternatively formed independently with the 1st semiconductor region of the above in the aforementioned SOI layer, The body 
part of the 2nd conductivity type including the body field which is a field of the aforementioned SOI layer between the above 

1st and the 2nd semiconductor region, The gate electrode formed through a gate oxide film on the aforementioned body field, 
Connect with the aforementioned body part electrically and it has at least one body contact which receives fixed potential, 
gate-capacitance (F) R: of the C:aforementioned MOS transistor -- the above, when it considers as the frequency of operation 
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(Hz) of the resistance (omega) f:aforementioned predetermined clock of a fixed potential transfer path from one body contact 
to [ even if few ] the aforementioned body field Conditional-expression 1 :R-C-f<l is satisfied in the range of f>=500MHz. 
[0023] The semiconductor device according to claim 6 concerning this invention It has the MOS transistor formed on the SOI 
substrate which consists of a support substrate, an embedded oxide film, and a SOI layer, the aforementioned MOS transistor 
The 1st semiconductor region of the 1st conductivity type alternatively formed in the aforementioned SOI layer, The 2nd 
semiconductor region of the 1st conductivity type alternatively formed independently with the 1st semiconductor region of the 
above in the aforementioned SOI layer, The body part of the 2nd conductivity type including the body field which is a field of 
the aforementioned SOI layer between the above 1st and the 2nd semiconductor region, It has the gate electrode formed 
through a gate oxide film on the aforementioned body field. Connect with the aforementioned body part electrically and the 
aforementioned gate electrode is electrically connected to it at the aforementioned body part. It has further at least one body 
contact which receives fixed potential. When it considers as the signal propagation-delay time (s) required of the resistance 
(omega) td:aforementioned MOS transistor of a fixed potential transfer path from one body contact to [ even if few ] the 
aforementioned body field, it sets in the range of td<=50ps. gate-capacitance (F) R: of the C:aforementioned MOS transistor 
- the above -- Conditional expression 2:(R-C)/td< 1 is satisfied. 

[0024] In a semiconductor device according to claim 7 the resistance R of the aforementioned fixed potential transfer path W: 
Length [ of the gate width direction of the aforementioned gate electrode of the aforementioned fixed potential transfer path in 
the aforementioned body field ] L : The length of the direction of gate length of the aforementioned gate electrode of the 
aforementioned fixed potential transfer path in the aforementioned body field, tSOI: Thickness of an aforementioned SOI 
'layer, rho: When it considers as the specific resistance of the aforementioned body field, determine by {R=(rho-W)/(L-tSOI)}. 

[0025] In a semiconductor device according to claim 8 the aforementioned body part It is prolonged from the aforementioned 
body field and the field which the above 1st and the periphery section of the 2nd semiconductor region adjoin in part at least, 
and is formed is included. Except for the aforementioned body field, it has further the separation electrode formed through an 
insulator layer on the aforementioned body part which the above 1st and the periphery section of the 2nd semiconductor 
region adjoined in part at least, the above — even if few, the aforementioned separation electrode of one body contact is 
pinched, and the body contact outside a separation electrode formed on the above 1st and the 2nd semiconductor region, and 
the field of the body part which counters on a flat surface is included 

[0026] opening to which the aforementioned body field has the field which can form the aforementioned body contact, and 
which can be body contacted, and the aforementioned field which can be body contacted exposes the aforementioned gate 
electrode in a semiconductor device according to claim 9 - having -- the above the body contact in a gate electrode in 
which one body contact is formed on [ aforementioned / which can be body contacted ] a field even if few is included further 
[0027] In a semiconductor device according to claim 10, the 1st semiconductor region of the above contains two or more 1st 
semiconductor regions. The 2nd semiconductor region of the above includes the field where the aforementioned body part is 
formed between the 1st of the aforementioned plurality, and the 2nd semiconductor region so that discrete separation of the 
semiconductor region of the two or more aforementioned 1st [ the ] and the aforementioned 2nd may be carried out including 
two or more 2nd semiconductor regions. The aforementioned separation electrode is further formed on the aforementioned 
body part which carries out discrete separation of the semiconductor region of the two or more aforementioned 1st [ the ] and 
the aforementioned 2nd. 

[0028] In a semiconductor device according to claim 1 1 the aforementioned body part It adjoins in the above 1st and the gate 
width direction of the 2nd semiconductor region, and the field formed in the direction of gate length by being prolonged from 
the aforementioned body field is included, the aforementioned gate electrode The aforementioned gate electrode of one body 
contact is pinched, from on the aforementioned body field, it is further prolonged in the aforementioned gate-length direction, 
and the aforementioned body part top which adjoined the above 1st and the 2nd semiconductor region in the gate width 
direction is formed in it -- having - the above, even if few The body contact outside a gate electrode formed on the above 1st 
and the 2nd semiconductor region's, and the field of the aforementioned body part which counters on a flat surface is 
included. 

[0029] opening to which the aforementioned body field has the field which can form the aforementioned body contact, and 
which can be body contacted, and the field which can be body contacted exposes the aforementioned gate electrode in a 
semiconductor device according to claim 12 - having the above -- the body contact in a gate electrode in which one body 
contact is further formed on [ aforementioned / which can be body contacted ] a field even if few is included 
[0030] a semiconductor device according to claim 13 -- setting -- the above - the 2nd body contact formed on the 
aforementioned body part on the extension wire of the 1st body contact formed on the aforementioned body part to which one 
body contact is located on the extension wire of the end of the gate width direction of the aforementioned gate electrode even 
if few, and the other end of the gate width direction of the aforementioned gate electrode is included 
[0031] In the semiconductor device according to claim 14, the aforementioned body field has the 1st body field by which at 
least a part is formed in a management, and the 2nd body field formed in the lower layer section, and the body field of the 
above 2nd has the high impurity concentration of the 2nd conductivity type higher than the high impurity concentration of the 
2nd conductivity type of the body field of the above 1st. 

[0032] In a semiconductor device according to claim 15, the 1st semiconductor region of the above has the 1st main field and 
the 1st partial semiconductor region. The 2nd semiconductor region of the above has the 2nd main field and the 2nd partial 
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semiconductor region. It is formed in a field, some managements which the above 1st and the 2nd partial semiconductor 
region counter between the 1st and 2nd semiconductor regions, respectively - As for the above 1st and the 2nd partial 
semiconductor region, the high impurity concentration of the 1st conductivity type is low set up from the 1st and 2nd main 
fields, respectively. The body field of the above 2nd includes the 1st and 2nd partial body fields, the above 1st and the 2nd 
partial body field The above 1st, and the 2nd main field and interface are formed respectively in contact with some lower 
parts of the above 1st and the 2nd partial semiconductor region. The aforementioned body field except the above 1st and the 
2nd partial body field turns into a body field of the above 1st. The body field of the above 1st is formed without touching the 
above 1st, and the 2nd main field and interface, and predetermined distance stretch ****** 0 f the above 1st and the 2nd 
partial semiconductor region is carried out in the direction of a center of the aforementioned gate electrode from the above 1st 
and the 2nd partial body field, respectively. 

[0033] In a semiconductor device according to claim 16, the 1st semiconductor region of the above has the 1st main field and 
the 1st partial semiconductor region. The 2nd semiconductor region of the above has the 2nd main field and the 2nd partial 
semiconductor region. The above 1st and the 2nd partial semiconductor region penetrate the aforementioned SOI layer to 
some fields which counter between the 1st and 2nd semiconductor regions, respectively, and are formed in them, and, as for 
the above 1st and the 2nd partial semiconductor region, the high impurity concentration of the 1st conductivity type is low set 
up from the 1st and 2nd main fields, respectively. 

[0034] In a semiconductor device according to claim 17, the 1st semiconductor region of the above has the 1st main field and 
the 1st partial semiconductor region. The 2nd semiconductor region of the above has the 2nd main field and the 2nd partial 
semiconductor region. The above 1st and the 2nd partial semiconductor region are formed in some fields which counter 
between the 1st and 2nd semiconductor regions, respectively. As for the above 1st and the 2nd semiconductor region, the high 
impurity concentration of the 1st conductivity type is low set up from the 1st and 2nd main fields, respectively, and the body 
field of the above 2nd is formed, without touching the central field of the lower layer section of the aforementioned body field 
in the above 1st, and the 2nd main field and interface. 

[0035] In the semiconductor device according to claim 18, it has further the body floating MOS transistor which does not fix 
body potential, the aforementioned SOI layer has the 2nd field of the 2nd thickness thinner than the 1st field and the 1st 
thickness of the above of the 1st thickness, the aforementioned MOS transistor is formed on the field of the above 1st, and the 
aforementioned body floating MOS transistor is formed on the field of the above 2nd. 

[0036] The program for the record medium according to claim 19 in this invention performing the design method of a claim 1 

or a semiconductor device according to claim 2 is recorded. 

[0037] 

[Embodiments of the Invention] <Form 1 of operation> drawing 1 is the plan showing the flat-surface composition of the 
NMOS transistor of the SOI structure by FS separation designed by the design method of the semiconductor device which is 
the form 1 of implementation of this invention. Moreover, drawing 2 is the cross section showing the A-A cross section of 
drawing 1 . As shown in these drawings, the FS el^ti_)clejj__fbrmed through the FS insulating layer 4 on the body part 13 in 
the circumference adjoining field of the drain field 1 1 of N type, and the-source field 12. Her e^a body part 1 3 means the field 
of the P type formed by being prolonged from the body field 14 and the body field 1 4 betweeiU he drain field 1 1 and the 
source field 12. — ~ 

[0038] a~paiTSf body field 14 top and FS electrode 5 - the gate electrode 6 is formed upwards the gate electrode 6 is formed 
through the gate oxide film 10 on the body field 14 -- having a part of FS electrode 5 - it is formed through the FS 
insulating layer 4 upwards Moreover, although not illustrated in drawing 1 and drawing 2 , body contact is formed on the 
body part l_Uo£aX^l in a flat-surface top periphery to the FS electrode 5. 

[0039] Of such structure, the MOS transistor which consists of a gate electrode 6 of the drain field 1 1, the source field 12 and 
gate-length L, and gate width W is formed, 

[0040] Body potential is not directly transmitted to the drain field 1 1 and the source field 12 from the body part 13 of the 
periphery section of the drain field 1 1 excluding [ the period when the isolation by the FS electrode 5 is committing the MOS 
transistor by FS separation of such structure ] the body field 14, and the source field 12. 

[0041] In the MOS transistor of such structure, gate-capacitance C of gate oxide-film thick tOX and gate-length L and gate 
width W is determined by the formula 1 shown below. 
[0042] 
[Equation 1] 

L ■ W 

C=K 0 £ Q -t < 1 > 

L ox 

[0043] Resistance of th e body field 14 in the direction of A-A under the gate electrode 6 determines substantially the body 
resistance R of the^body part 13 which is equivalent to the resistance of a fixed potential transfer path from the body contact 
16 to the body field 14 on the other hand. Since fields other than body field 14 of a body part 13 have been the fixed potential 
transfer paths of sufficiently large width of face compared with gate-length L, the resistance is because it is the level which 
can be disregarded compared with resistance of the body field 14. 

[0044] Therefore, the epsilonO:dielectric constant of vacuum, specific inductive capacity of the K0:gate oxide film 10, rho: If 
it is the specific resistance of the body field 14, and the thickness tSOI of the tSOI:SOI layer 3, the body resistance R will be 
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determined by the formula 2 shown below. 

[0045] 

[Equation 2] 

w , v 

R=P • - — : — ( 2 ) 

^ ' 1 SOI 

[0046] However, if it says correctly, gate width W in the length of the direction of gate length of the gate electrode 6 of a 
fixed potential transfer path [ in / the body field 14 / in gate-length L in a formula 2 ] and a formula 2 will become the length 
of the gate width direction of the gate electrode 6 of the fixed potential transfer path kicked to the body field 14. Here, the 
length of the gate width direction of the fixed potential transfer path in the body field 14 is almost equal to gate width W of 
the gate electrode 6, and the length of the direction of gate length has determined the formula 2 supposing the case of being 
almost equal to gate-length L of the gate electrode 6. 

[0047] When high-speed operation 500MHz or more was required and the frequency of operation f of a clock satisfied the 
conditions shown in the following formula 3 by the simulation result based on frequency-of-operation [ of the clock with 
which gate-capacitance C (F) determined by the formula 1 and the formula 2 and the MOS transistor which has the body 
resistance R (omega) operate ] f (Hz), it found out that an MOS transistor operated stably. 
[0048] 
[Equation 3] 

R ■ C ■ f < 1 (3) 

[0049] A formula 3 can deform into the following formula 4 by applying a formula 1 and a formula 2 to a formula 3. 
[0050] 
[Equation 4] 



W 2 



R-C-f=/>-K 0 -e 0 - ; ■ f < 1 ( 4 ) 

1 ox L sol 

[0051] Therefore, when having determined the frequency of operation f of a clock, operational stability of the circuit which 
consists of MOS transistors of SOI structure which have gate width W which satisfies a formula 4, the gate oxide film thick 
tOX, and SOI layer membrane thick tSOI is attained at the time of high-speed operation. 

[0052] For example, gate width W, the gate oxide film thick tOX, and SOI layer membrane thick tSOI should just satisfy the 
conditions shown in the following formula 5 at the time of rho= 0,08 (ohm-cm), K0=3.9, epsilon0=8. 86x10-14 (F/cm), and f= 
10 (GHz). 
[0053] 
[Equation 5] 



W 2 1 



t ox " t soi fi ' K 0 ' s 0 ' f 



= 3. 6X1 0 3 (5) 



[0054] this time -- a gate oxide film -- thick - tOX=0.007 (micrometer) and a SOI layer membrane « thick -- what is 
necessary is just to satisfy {W2<2.52}, i.e., the constraint used as {W< 1.59 (micrometer)}, if tSOI=0. 1 (micrometer) [1 ] 
[0055] However, since 2 ****s of the fixed potential transfer paths in the body field 14 are carried out by the body contact 
16A and body contact 16B side when the body contacts 16A and 16B are formed, respectively on the body part 13 of the both 
sides of the gate electrode 6 in the direction of gate width W, as shown in drawing 3 , in each of two body fields of gate width 
W / 2, a formula 1 - a formula 4 are applicable. Therefore, gate width W of the maximum permission can be made into the 
double precision in the case of a constraint 1 that what is necessary is just to satisfy the constraint 2 used as {(W/2 )<1.59 
(micrometer)}. 

[0056] Drawing 4 is a flow chart which shows the procedure of the design method of the semiconductor device which is the 
form 1 of implementation of this invention. 

[0057] With reference to this drawing, the frequency of operation f of a clock (>=500MHz) is first set up at Step SI. And 
parameters other than gate width W, such as the gate oxide film thick tOX and SOI layer membrane thick tSOI, are 
determined at Step S2, 

[0058] Then, maximum permission gate width WMAX which is satisfied [ with Step S3 ] of R-C-f<l with the application of a 
formula 4 is calculated. 

[0059] And the layout pattern containing the MOS transistor which was satisfied [ with Step S4 ] of maximum permission 
gate width WMAX is generated, and a semiconductor device is designed. 

[0060] Thus, since the design method of the semiconductor device of the form 1 operation is performing the equipment design 
using {R-C-f<l }, a designer cannot be based on trial and error, but can always get the semiconductor device which can be 
certainly operated stably to the frequency in which equipment should operate only based on objective recognition. That is, the 
effect that maximum permission gate width WMAX which can operate stably can be correctly recognized to predetermined 
frequency by {R-C-f<l} is done so. 
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[0061] In addition, if it is the parameter which is satisfied [ with the flow chart shown by drawing 4 1 of {R-C-f<l } although 
gate width W was made into the parameter which calculates a final allowed value (maximum permission gate width WMAX), 
all can be made into the parameter which calculates an allowed value, and, of course, can be farther applied to the allowed 
value of the combination of two or more parameters etc. 

[0062] Drawing 5 is the block diagram showing the layout pattern generation equipment which performs automatically the 
design method of the semiconductor device of the form 1 operation. As shown in this drawing, layout pattern generation 
equipment 100 receives the circuit data Dl and the parameter D2 for a setup. In addition, the parameter D2 for a setup means 
parameters other than gate width W, such as the frequency of operation f of a clock, the gate oxide film thick tOX, and SOI 
layer membrane thick tSOI. 

[0063] Layout pattern generation equipment 100 has the function as a computer in which the layout pattern generation 
program recorded on the internal record medium 101 can be executed. A layout pattern generation program turns into a 
program which recorded the step which gives the frequency of operation f of the clock which should be set up like Steps SI 
and S2 of drawing 4 , and parameters other than gate width W in the case of the gestalt 1 of operation, and the step which 
performs the same processing as Step S3 of drawing 4 , and S4. 

[0064] Therefore, layout pattern generation equipment 100 can generate automatically the layout pattern data D3 containing 
the MOS transistor which satisfies {R-C-f<l} based on the circuit data Dl and the parameter D2 for a setup which were 
given. In addition, as a record medium 101, a floppy disk, CD-ROM, a hard disk, etc. can be considered. 
[0065] In addition, although the gestalt 1 of operation explained the design method of the MOS transistor of FS isolation 
construction, it is applicable also to the design method of H type gate structure as shown in drawing 6 . The body part 23, the 
drain field 1 1, and the source field 12 which adjoin in the direction of gate width W, and are formed in the drain field 1 1 and 
the source field 12 of "I" of right and left of H gate electrode 26 are separated electrically, and central functions as a gate 
electrode of an original MOS transistor. 

[0066] Therefore, even when the body contact 16 is formed through H gate electrode 26 on the body part 23 of the drain field 
1 1 and the source field 12, and the position that counters, the body potential obtained from the body contact 16 is not directly 
transmitted to the drain field 1 1 and the source field 12. 

[0067] Thus, since the MOS transistor of the SOI structure of the gestalt 1 of operation is designed on the occasion of a body 
voltage clamp so that gate width W, the gate oxide film thick tOX, and SOI layer membrane thick tSOI may satisfy a formula 
3 (formula 4), it can obtain the semiconductor device in which the operational stability in which a working speed is not 
changed at the time of high-speed operation is possible. 

[0068] Under the present circumstances, the MOS transistor of SOI structure which operates at the rate of the highest in the 
range in which stable operation is possible can be obtained from setting up the gate width W greatest in the range with which 
are satisfied of a formula 3. 

[0069] In addition, the frequency of operation f of the clock of a formula 3 means a frequency of operation, a clock frequency, 
oscillation frequency, etc., when the MOS transistor of the SOI structure of the form 1 of operation is used for synchronous 
logical circuits, such as CPU, DSP, and a chip for communication, and when used for semiconductor memories, such as 
DRAM and SRAM, it means a frequency of operation, a clock frequency, the inverse number of the access time, etc. 
[0070] When the signal propagation-delay time tpd satisfied the conditions shown in the following formula 6 like the gestalt 1 
of the <gestalt 2 of operation> operation at the time of the high-speed operation of 50 or less pses by the simulation result 
based on gate-capacitance C (F) determined by the formula 1 and the formula 2, and the signal propagation-delay time tpd (s) 
required of DTMOS transistor 1 unit which has the body resistance R (omega), the DTMOS transistor found out operating 
stably. 
[0071] 

[Equation 6] 
R * C 

— < 1 ( 6 ) 

[0072] For example, gate width W, the gate oxide film thick tOX, and SOI layer membrane thick tSOI should just satisfy the 

conditions shown in the following formula 7 at the time of rho= 0.08 (ohm-cm), K0=3.9, epsilon0=8. 86x10-14 (F/cm), and 

tpd=50(ps). 

[0073] 

[Equation 7] 

. ^ ^ L_ =i q v i no 



ox sol u u 



1 . 8X1 (7) 



[0074] this time -- a gate oxide film -- thick -- tOX=0.007 (micrometer) and a SOI layer membrane - thick -- what is 
necessary is just to satisfy {W2<1.26}, i.e., the constraint used as {W< 1.12 (micrometer)}, if tSOI=0.1 (micrometer) [3 ] 
[0075] However, when short-circuiting a gate electrode and a body part by the body part of the both sides of the gate 
electrode in the direction of gate width W of a body part, since 2 ****s of the fixed potential transfer paths in the body field 
14 are carried out, they can make gate width W of the maximum permission the double precision in the case of a constraint 3 
that what is necessary is just to satisfy the constraint 4 used as {(W/2 )<1 .12 (micrometer)}. [ as well as the gestalt 1 of 
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operation ] 

[0076] In addition, except connecting a body part with the gate electrode 6 too hastily, DTMOS of the gestalt 2 of operation is 
presenting the same structure as what was shown by drawing 1 and drawing 2 , and can apply it also to H type gate structure 
as shown in drawing 6 . 

[0077] Drawing 7 is a flow chart which shows the procedure of the design method of the semiconductor device of the gestalt 
2 of operation. 

[0078] With reference to this drawing, the signal propagation-delay time tpd (<=50ps) required of DTMOS transistor 1 unit at 
Step SI 1 is set up first. And parameters other than gate width W, such as the gate oxide film thick tOX and SOI layer 
membrane thick tSOI, are determined at Step SI 2. 

[0079] Then, maximum permission gate width WMAX which is satisfied [ with Step S13 ] of /(R-C) tpd<l with the 
application of a formula 7 is calculated. 

[0080] And the layout pattern containing the DTMOS transistor which was satisfied [ with Step S 14 ] of maximum permission 
gate width WMAX is generated, and a semiconductor device is designed. 

[0081] Thus, since the design method of the semiconductor device of the gestalt 2 operation is performing the equipment 
design using {(R-C )/tpd<l }, a designer cannot be based on trial and error, but can always get the semiconductor device 
which can be certainly operated stably to the signal propagation-delay time demanded only based on objective recognition. 
That is, the effect that maximum permission gate width WMAX which can operate stably can be correctly recognized to the 
predetermined signal propagation-delay time by {(R-C )/tpd<l } is done so. 

[0082] Thus, since the DTMOS transistor of the SOI structure of the gestalt 2 of operation is designed on the occasion of a 
body voltage clamp so that gate width W, the gate oxide film thick tOX, and SOI layer membrane thick tSOI may satisfy a 
formula 6 (formula 7), it can obtain the semiconductor device in which the operational stability in which a working speed is 
not changed at the time of high-speed operation is possible. 

[0083] In addition, if it is the parameter which is satisfied [ with the flow chart shown by drawing 7 ] of {R-C-f<l } although 
gate width W was made into the parameter which calculates a final allowed value (maximum permission gate width WMAX), 
all can be made into the parameter which calculates an allowed value, and, of course, can be further applied to the allowed 
value of the combination of two or more parameters etc. 

[0084] Under the present circumstances, the DTMOS transistor of the SOI structure of operating at the rate of the highest in 
the range in which operation by which the signal propagation-delay time tpd demanded was stabilized also at the time of the 
high-speed operation of 50 or less pses is possible can be obtained from setting up the gate width W greatest in the range with 
which are satisfied of a formula 6. 

[0085] Also in the gestalt 2 of operation, automatic generation of the layout pattern data D3 based on the layout pattern 
generation equipment shown by drawing 5 is possible like the gestalt 1 of operation. However, the parameter D2 for a setup in 
the gestalt 2 of operation means the signal propagation-delay time tpd and parameters other than gate width W, such as the 
gate oxide film thick tOX and SOI layer membrane thick tSOI. 

[0086] The layout pattern generation program recorded on a record medium 101 in the gestalt 2 of operation turns into a 
program which recorded Steps SI 1 and S12 of drawing 6 , the step which gives parameters other than the signal 
propagation-delay time tpd which should be set up similarly, and gate width W, and Steps SI 3 and S14 of drawing 7 and the 
same step. 

[0087] Therefore, layout pattern generation equipment 100 can generate automatically the layout pattern data D3 containing 
the DTMOS transistor with which are satisfied of {(R-C )/tpd<l } based on the circuit data Dl and the parameter D2 for a 
setup which were given. 

[0088] the gestalt 1 of the <gestalt 3 of operation> operation, and the gestalt 2 of operation, although it was alike, 
respectively, it set, body potential was fixed and the constraint of gate width W in the (DT) MOS transistor of the SOI 
structure which can operate stably, the gate oxide film thick tOX, and SOI layer membrane thick tSOI was shown In order are 
larger and to enable a setup of gate width W, the improvement of other parameters of a formula 3 or a formula 6 was aimed 
at, and the gestalt of operation after the gestalt 3 of operation added the structural device. 

[0089] Drawing 8 and drawing 9 are the cross sections showing the cross-section structure of the MOS transistor of the SOI 
structure which is the form 3 of implementation of this invention, respectively. In addition, drawing 8 is equivalent to the A-A 
cross section of the planar structure shown by drawing 1 , and drawing 9 is equivalent to a B-B cross section. 
[0090] As shown in drawing 9 , the SOI layer 3 is penetrated and the drain field 1 1 and the source field 12 are formed 
alternatively. And the gate electrode 6 is formed through the gate oxide film 10 on between the drain field 1 1 and the source 
field 12, and a sidewall 15 is formed in the side of the gate electrode 6. 

[009 1 ] In the drain field 1 1 , the N type high impurity concentration (N+) of the field to low concentration where the N type 
high impurity concentration (N-) of partial drain field 1 1 A which is located in sidewall 15 lower part and formed in the upper 
part of the SOI layer 3 is other is set as high concentration. The N type high impurity concentration (N-) of partial source field 
12A which similarly is located in sidewall 15 lower part and formed in the upper part of the SOI layer 3 in the source field 12 
is low concentration, and the N type high impurity concentration (N+) of the other field is set as high concentration. 
[0092] On the other hand, in the SOI layer 3 of gate electrode 6 lower part, the P type high impurity concentration (P-) of 
body field 14A of a management is set as low concentration, and the P type high impurity concentration (P0) of body field 
14B of the lower layer section is set as high concentration from body field 14 A. 
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[0093] Thus, the specific resistance rho of the body part 13 of a formula 2 can be reduced by setting up more highly than the 
high impurity concentration (high impurity concentration used for the usual body field 14) of body field 14A the high 
impurity concentration of body field 14B which is located in sidewall 15 lower part and formed in the lower layer field of the 
SOI layer 3. 

[0094] If body field 14B is formed by 10 times as much high impurity concentration as the high impurity concentration of 

body field 14A as shown in the graph of drawing 1 0 , the specific resistance of body field 14B will become 1/10 of body field 

14A, Under the present circumstances, since the specific resistance of body field 14A can disregard the specific resistance of 

a body part 13, it determines it by the specific resistance rhopO of body field 14B. However, it is necessary to transpose to 

SOI layer membrane thick tSOI, and to adopt the thickness tpO of body field 14B. 

[0095] Therefore, the formula 5 of the form 1 of operation can deform into the following formula 8. 

[0096] 

[Equation 8] 

w2 < — - ----(8) 



t ox" l p0 p p0* K 0 ' e 0 ' 1 

[0097] By for example, specific resistance rhop0=0.008 (ohm-cm) of body field 14B and the thickness tp of body field 14B 
0= 0,02 (micrometer) What is necessary is just to satisfy {W2<5.0}, i.e., the constraint used as {W< 2.23 (micrometer)}, 
when other conditions are K0=3.9, epsilonO^S. 86x10-14 (F/cm), f= 10 (GHz), and gate oxidization thickness tOX=0.007 
(micrometer) like the form 1 of operation. [5 ] 

[0098] Comparison with a constraint 1 and a constraint 5 shows that the structure of the form 3 of operation can form widely 
gate width W in which the maximum realization is possible about 1.4 times compared with the structure of the form 1 of 
operation. 

[0099] In addition, the thickness tCH (formation depth of the front face of body field 14B) of body field 14A will not affect 
the current characteristic of an MOS transistor, if it is made larger than the maximum depletion-layer width of face Xdmax 
decided by channel concentration (concentration of body field 14A) of an MOS transistor. 

[0100] Therefore, what is necessary is just to form body field 14A so that tCH>Xdmax may be satisfied. In addition, the 
specific inductive capacity of Ks:silicon, high impurity concentration of NA:body field 14A, phis (inv): If it is the energy 
potential at the time of channel formation, the maximum depletion-layer width of face Xdmax will be determined by the 
following formula 9. 
[0101] 
[Equation 9] 




_ K s - e Q > Q s (inv) 

'dmax-A / " [ y > 

[0102] When DTMOS of the form 2 of operation of the structure of the form 3 of operation is applied to structure, severalG 
can be transformed into 10 and the formula 7 of the form 2 of operation can make large gate width W in which the maximum 
realization is possible like the following case where it applies to the form 1 of operation. 
[0103] 

[Equation 10] 

w2 - tpd .---(10) 



1 ox * * pO P P 0 ' K 0 * £ 0 

[0 1 04] The manufacture method of the structure of the form 3 operation shown by drawing 8 and drawing 9 is described. 
First, in the stage before the FS insulating layer 4, the FS electrode 5, and gate electrode 6 formation, a P type impurity is 
poured into the lower layer section of the SOI layer 3, and high impurity concentration forms P0 semiconductor region. Then, 
the structure of the form 3 of operation is acquired by forming the FS insulating layer 4, the FS electrode 5, the gate electrode 
6, the drain field 1 1, the source field 12, and a sidewall 15 by the existing method. 

[0105] In addition, the field where only fields other than drain field 1 1 and source field 12 remained and remained is set to 
body field 14B at the time of formation of the drain field 1 1 where the semiconductor region of the high impurity 
concentration P0 formed in the lower layer section of the SOI layer 3 at the time of pouring of a P type impurity penetrates the 
SOI layer 3, and the source field 12. 

[0106] <Form 4 of operation> drawing 1 1 is the cross section showing the cross-sectionjtojcture of the MOS transistor of the 
SOI structure which is the form 4 of implementation of this invention. In addition, ckawjng/HN is equivalent to the B-B cross 
section of the planar structure shown by drawing 1 . V ~ 

[0107] A sidewall 15 is formed in the side of the gate electrode 6 as shown in drawing 1 1 . In the drain field 1 1, it is located 
in the method of 1 subordinate of the sidewall 15 whole and the gate electrode 6, and the N type high impurity concentration 
(N+) of the field to low concentration where the N type high impurity concentration (N-) of partial drain field 1 IB formed in 
the management of the SOI layer 3 is other is set as high concentration. The N type high impurity concentration (N-) of partial 
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source field 12B which similarly is located in the method of 1 subordinate of the sidewall 15 whole and the gate electrode 6, 
and is formed in the management of the SOI layer 3 in the source field 12 is low concentration, and the N type high impurity 
concentration (N+) of the other field is set as high concentration. 

[0108] On the other hand in the SOI layer 3 of gate electrode 6 (sidewall 15) lower part, the field in which it is located under 
the sidewall 15 is set to body field 14D, and the field located in gate electrode 6 lower part is set to body field I4C. The P 
type high impurity concentration (P-) of body field 14C is set as low concentration, and the P type high impurity 
concentration (PO) of body field 14D is set as high concentration from body field 14C. Therefore, all the PN-junction sides 
with N+ field of the drain field 1 1 and the source field 12 are formed of body field 14D. 

[0109] In addition to the lower part of a sidewall 15, from part and body field 14D formed also under a part of gate electrode 
6, partial drain field 1 1 B and partial source field 12B are prolonged in the direction of a center of the gate electrode 6 by 
length dl, and are formed in it. 

[0110] In addition, the composition of the FS insulating layer 4, the FS electrode 5, the gate electrode 6, and a sidewall 15 is 
the same as that of the structure of the form 3 of operation shown by drawing 8 and drawing 9 . 

[0111] Thus, the specific resistance rho of the body part 13 of a formula 2 can be reduced by setting up more highly than the 
high impurity concentration (high impurity concentration used for the usual body field 14) of body field 14C the high impurity 
concentration of body field 14D which is located in sidewall 15 lower part and formed in the lower layer section of the SOI 
layer 3. 

[0112] Consequently, the structure of the form 4 of operation can make large gate width W in which the maximum realization 
is possible like the form 3 of operation compared with the structure of the form 1 of operation. 

[0113] Moreover, since all the PN-junction sides with N+ field of the drain field 1 1 and the source field 12 are formed of 
body field 14D, they can suppress the elongation of the depletion layer from N+ field of the drain field 1 1 or the source field 
12, and structure strong against a punch through realizes them. 

[01 14] Moreover, since partial drain field 1 1 B and partial source field 12B are prolonged in the direction of a center of the 
gate electrode 6 by length dl and are formed in it from body field 14D, the comparatively high high impurity concentration 
P0 of body field 14D does not have a bad influence on the current characteristic of the MOS transistor at the time of channel 
formation. 

[0115] The manufacture method of the structure of the form 4 operation shown by drawing 1 1 is explained. First, it sets in the 
stage before after [ gate electrode 6 formation ] sidewall 15 formation. As shown in drawing 1 2 , high impurity concentration 
uses the gate electrode 6 as a mask to the SOI layer 3 of P-. While pouring in the P type impurity ion 3 1 perpendicularly (it is 
an ion implantation at the pouring energy of 30KeV(s) about the boron of 5xl013/cm2 of doses) and forming the P0 type 
semiconductor regions 24 and 25 Slanting rotation pouring of the N type impurity ion 32 is carried out, and it is N. - The 
halfway drain field 21 and the halfway source field 22 of type are formed. The halfway drain field 21 and the halfway source 
field 22 are prolonged and formed in the direction of a center of the gate electrode 6 compared with the part and 
semiconductor regions 24 and 25 which carry out slanting rotation pouring of the N type impurity ion 32. 
[0116] And the structure shown by drawing 1 1 is acquired by pouring in the impurity of N type again by using the gate 
electrode 6 and a sidewall 1 5 as a mask after sidewall 1 5 formation. 

[0117] In addition, the field where only fields other than drain field 1 1 and source field 12 remained and remained is set to 
body field 14D at the time of formation of the drain field 1 1 where the semiconductor regions 24 and 25 of the high impurity 
concentration PO formed in the lower layer section of the SOI layer 3 at the time of pouring of a P type impurity penetrate the 
SOI layer 3, and the source field 12. 

[0118] <Gestalt 5 of operation> drawing 13 is the cross section showing the cross-section structure of the MOS transistor of 
the SOI structure which is the gestalt 5 of implementation of this invention. In addition, drawing 13 is equivalent to the B-B 
cross section of the planar structure shown by drawing 1 , 

[01 19] A sidewall 15 is formed in the side of the gate electrode 6 as shown in drawing 13 . In the drain field 1 1, it is located 
in sidewall 15 lower part, and the N type high impurity concentration (N+) of the field to low concentration where the N type 
high impurity concentration (N-) of partial drain field 1 1C formed by penetrating the SOI layer 3 is other is set as high 
concentration. The N type high impurity concentration (N-) of partial source field 12C which similarly is located in sidewall 
15 lower part and penetrates the SOI layer 3 in the source field 12 is low concentration, and the N type high impurity 
concentration (N+) of the other field is set as high concentration. 

[0120] On the other hand, in the SOI layer 3 of gate electrode 6 lower part, the P type high impurity concentration (P-) of 
body field I4E of a management is set as low concentration, and the P type high impurity concentration of body field 14F of 
the lower layer section (P0) is set as high concentration from body field 14E. 

[0121] In addition, the composition of the FS insulating layer 4, the FS electrode 5, the gate electrode 6, and a sidewall 15 is 
the same as that of the structure of the gestalt 3 of operation shown by drawing 8 and drawing 9 . 

[0122] Thus, the specific resistance rho of the body part 13 in a formula 2 can be reduced by setting body field 14F which are 
located in gate electrode 6 lower part, and are formed in the lower layer section of the SOI layer 3 as high impurity 
concentration higher than body field 14E formed in a management. Consequently, the structure of the gestalt 5 of operation 
can make large gate width W in which the maximum realization is possible compared with the structure of the gestalt 1 of 
operation. 

[0123] Moreover, since the PN-junction side by N+ field of the drain field 1 1 and the source field 12 and FPbody field 140 
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field is not formed at all by penetrating the SOI layer 3 and forming partial drain field 1 1C and partial source field 12C, 
junction leak can be suppressed. 

[0124] The manufacture method of the structure of the gestalt 5 operation shown by drawing 13 is described. First, in the 
stage before gate electrode 6 formation, a P type impurity is poured into the lower layer section of the SOI layer 3, and the 
semiconductor region of high impurity concentration PO is formed. 

[0125] And in the stage before after [ gate electrode 6 formation ] sidewall 15 formation, the slanting rotation ion 
implantation of the N type impurity is carried out by using the gate electrode 6 as a mask to the SOI layer 3 of 
high-impurity-concentration P-, and it is N. - The halfway drain field and halfway source field of type are formed. Under the 
present circumstances, while forming a halfway drain field and a halfway source field so that it may strengthen and the SOI 
layer 3 may be penetrated rather than the time of manufacture of the gestalt 4 of operation of pouring energy, slanting angle of 
rotation at the time of an ion implantation is perpendicularly changed rather than the time of manufacture of the gestalt 4 of 
operation. 

[0126] Therefore, among the semiconductor regions of the high impurity concentration PO formed in the lower layer section 
of the SOI layer 3 at the time of pouring of a P type impurity, only fields other than a halfway drain field and a halfway source 
field remain, and the field which remained is set to body field 14B. 

[0127] And the structure shown by drawing 13 is acquired by pouring in the impurity of N type again by using the gate 
electrode 6 and a sidewall 15 as a mask after sidewall 15 formation. 

[0128] <Gestalt 6 of operation> drawing 14 is the cross section showing the cross-section structure of the MOS transistor of 
the SOI structure which is the gestalt 6 of implementation of this invention. In addition, drawing 14 is equivalent to the B-B 
cross section of the planar structure shown by drawing 1 . 

[0129] A sidewall 15 is formed in the side of the gate electrode 6 as shown in drawing 14 . In the drain field 11, the N type 
high impurity concentration (N+) of the field to low concentration where the N type high impurity concentration (N-) of 
partial drain field 1 1 A which is located in sidewall 15 lower part and formed in the management of the SOI layer 3 is other is 
set as high concentration. The N type high impurity concentration (N-) of partial source field 12A which similarly is located 
in sidewall 15 lower part and formed in the management of the SOI layer 3 in the source field 12 is low concentration, and the 
N type high impurity concentration (N+) of the other field is set as high concentration. 

[0130] The field which is located directly under the gate electrode 6 and formed in the lower layer section of the SOI layer 3 
on the other hand in the SOI layer 3 of gate electrode 6 (sidewall 15) lower part is set to body field 14H, and the other field is 
set to body field 14G. The P type high impurity concentration (P-) of body field 14G is set as low concentration, and the P 
type high impurity concentration (P0) of body field 14H is set as high concentration from body field 14G. 
[0131] In addition, the composition of the FS insulating layer 4, the FS electrode 5, the gate electrode 6, and a sidewall 15 is 
the same as that of the structure of the gestalt 3 of operation shown by drawing 8 and drawing 9 . 

[0132] Thus, the specific resistance rho of the body part 13 kicked at a ceremony 2 can be reduced by setting body field 14H 
which are located directly under the gate electrode 6 and formed in the lower layer section of the SOI layer 3 as high impurity 
concentration higher than body field 14G. Consequently, the structure of the gestalt 6 of operation can make large gate width 
W in which the maximum realization is possible compared with the structure of the gestalt 1 of operation. 
[0133] Moreover, since the PN-junction side by N+ field of the drain field 1 1 and the source field 12 and HPbody field 140 
field is not formed at all in order to form P0 type body field 14H only in the lower layer section of the SOI layer 3 located 
directly under the gate electrode 6, junction leak can be suppressed. 

[0134] The manufacture method of the structure of the gestalt 6 operation shown by drawing 14 is described. First, as shown 
in drawing 1 5 , the P type impurity ion 3 1 is poured into the whole surface in the stage before after [ gate electrode 6 
formation ] sidewall 15 formation. 

[0135] Under the present circumstances, only the P type impurity by which the ion implantation was carried out throughout a 
period of gate electrode 6 is poured into the lower layer section of a body part 1 3, and the P type impurity by which the ion 
implantation was carried out, without passing the gate electrode 6 passes the SOI layer 3, and is made to be poured into the 
embedded oxide film 2 (not shown) under the SOI layer 3. For example, what is necessary is just to carry out the ion 
implantation of the boron in the pouring energy 120 (KeV) and about two dose lxl014-/cm at the time of SOI layer thickness 
tSOI=100(nm) and thickness tgate=200(nm) of the gate electrode 6. 

[0136] Next, N type impurity ion is poured in by using the gate electrode 6 as a mask to the SOI layer 3, and it is N. - The 
halfway drain field and halfway source field of type are formed. 

[0137] And the structure shown by drawing 14 is acquired by pouring in the impurity of N type again by using the gate 
electrode 6 and a sidewall 15 as a mask after sidewall 15 formation. 

[0138] <Gestalt 7 of operation> drawing 16 is the cross section showing the cross-section structure of the MOS transistor of 
the SOI structure which is the gestalt 7 of operation in this invention. As shown in this drawing, the transistor (DTMOS is 
included) to which body potential was fixed is formed in the body fixed transistor field Al of SOI layer 3A of thickness tl, 
and the transistor whose body is floating is formed in the body floating transistor field A2 of SOI layer 3B of thickness t2 
(<tl). 

[0139] When it considers as tSOI=tl, the thickness tl of SOI layer 3A satisfies a formula 4 (or formula 6), is set as the grade 
which can form desired gate width W, and it sets up the thickness of SOI layer 3B so that the body field 14 may be in a 
perfect depletion-ized state at the time of operation. 
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[0140] In the gestalt 7 of operation of such structure, operational stability of the MOS transistor of the SOI structure formed 
in the body fixed transistor field Al is attained by desired gate width W. 

[0141] On the other hand, since the body field 14 will be in a perfect depletion-ized state at the time of operation, the MOS 
transistor of the SOI structure formed in the body floating transistor field A2 can acquire the good electrical property of S 
(Subthreshold) factor. Therefore, if a satisfactory circuit is formed in it even if a working speed uses an unstable MOS 
transistor for the body floating transistor field A2, it will become the part and effective from which the good electrical 
property of S factor is acquired. 

[0142] <Gestalt 8 of operation> drawing 1 7 is the plan showing the planar structure of the MOS transistor of the SOI 
structure which is the gestalt 8 of implementation of this invention. 

[0143] as shown in this drawing, the drain field 1 1 and the source field 12 are enclosed on a flat surface, and the FS electrode 
5 forms having - a part of between the drain field 1 1 and the source field 12 and FS electrode 5 -- gate electrode 6 A is 
formed upwards 

[0144] Gate electrode 6 A has the two frame sections 61 and 62 on the field between the drain field 1 1 and the source field 12, 
and the body field 14 has exposed it to opening of the frame sections 61 and 62. The body contacts 16 and 16 are formed on 
the frame section 61 and each body field 14 in 62. In drawing 1 7 , the distance from W2 and the FS electrode 5 to the frame 
section 62 serves as [ the distance from the FS electrode 5 in the direction of gate width W to the frame section 61 / the 
distance between Wl, the frame section 61, and 62 ] W3. 

[0145] In addition, also in the body part 13 which exists in the periphery section of the FS electrode 5, the body contacts 16 
and 1 6 are formed also on the extension wire of the ends of gate electrode 6A, and these bodies contact 1 6 exists in the drain 
field 1 1 and the source field 12, and the position that counters on a flat surface on both sides of the FS electrode 5. Moreover, 
the periphery line LI besides ** of drawing 17 shows the boundary line by which insulating separation of the SOI layer is 
carried out by LOCOS etc. 

[0146] Moreover, the cross-section structure of the gate electrode A6 formation direction is the same as the cross-section 
structure of the gestalt 1 of operation shown by drawing 1 , and the cross-section structure of the drain field 1 1 and the source 
field 1 2 formation direction is the same as the structure shown by drawing 9 drawing 1 1 , drawing 13 , drawing 14 , drawing 
2J_, etc. Moreover, whichever of the DTMOS transistor shown with the gestalt 2 of operation is sufficient as the MOS 
transistor of the gestalt 8 of operation also at the body fixed potential MOS transistor shown with the gestalt 1 of operation. 
[0147] the body field 14 where the MOS transistor of such a gestalt 8 of operation of the planar structure was trichotomized 
since the body contact 16 was formed in the frame section 61 of gate electrode 6A, and 62 and the fixed potential transfer 
path in the body field 14 was trichotomized -- operational stability will become possible if a formula 4 or a formula 6 is 
satisfied about each gate width Wl and W2 and W3 

[0148] Consequently, since (W1+W2+W3) can be set up as substantial gate width of the MOS transistor which consists of a 
drain field 1 1, a source field 12, and gate electrode 6A, the MOS transistor of sufficiently big gate width can be formed that it 
can operate stably. 

[0149] <Gestalt 9 of operation> drawing 18 is the plan showing the planar structure of the MOS transistor of the SOI 
structure which is the gestalt 9 of implementation of this invention. 

[0150] As shown in this drawing, four slits SL1-SL4 are formed, and, as for FS electrode 5 A, the drain fields 41-44 and the 
source fields 51-54 are formed in each slits SL [ SL1-] 4. As for the lower part of FS electrode 5A, a body part 13 is formed, a 
part of [ and / between the drain fields 4 1 -44 and the source field 5 1 -54 and a part of FS electrode 5 A ] -- the gate electrode 6 
is formed upwards ~" 

[0151] And the body contacts 16 and 16 are formed like the gestalt 8 of operation on the extension wire of the ends of the 
gate electrode 6 in the body part 13 which exists in the periphery section of FS electrode 5 A. In addition, the periphery line LI 
besides ** of drawing 18 shows the boundary line by which insulating separation of the SOI layer is carried out by LOCOS 
etc. 

[0152] Moreover, the cross-section structure of the gate electrode 6 formation direction is the same as the cross-section 
structure of the gestalt 1 of operation shown by drawing 1 , and the cross-section structure of the drain fields 41-44, the source 
field 5 1 - the 53 formation directions is the same as the structure shown by drawing 9 , drawing 1 1 , drawing 1 3 , drawing 14 , 
drawing 21 , etc. Moreover, whichever of the DTMOS transistor shown with the gestalt 2 of operation is sufficient as the 
MOS transistor of the gestalt 9 of operation also at the body fixed potential MOS transistor shown with the gestalt 1 of 
operation. 

[0153] The MOS transistor of such a gestalt 9 of operation of the planar structure Since the body part 13 is formed down the 
field of FS electrode 5j^used as the boundary of the slits SL1-SL4 of FS electrode 5 A and the fixed potential transfer path by 
sufficiently small-resistance is secured compared with the body field 14 of gate electrode 6 lower part, The fixed potential 
transfer path in the body field 14 is quadrisected, and if it satisfies a formula 4 or a formula 6 about each gate width Wl 1 , 
W12, W13, and W14, operational stability of it will be attained. 

[0154] Consequently, since (Wl 1+W12+W13+W14) can be set up as substantial gate width of the MOS transistor which 
consists of drain fields 41-44, source fields 51-54, and a gate electrode 6, the MOS transistor of sufficiently big gate width 
can be formed that it can operate stably. 

[0155] <Gestalt 10 of operation> drawing 19 is the plan showing the planar structure of the MOS transistor of the SOI 
structure which is the gestalt 10 of implementation of this invention. 



11 of 14 



4/18/03 5:49 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



[01 56] it is shown in this drawing -- as -- a part of between the drain field 1 1 and the source field 12 and body part 13 - gate 
electrode 6B is formed upwards Gate electrode 6B has the two frame sections 63 and 64 on the field between the drain field 
1 1 and the source field 12, and has formed the body contacts 16 and 16, respectively on the body field 14 exposed to opening 
of the frame sections 63 and 64. As shown in drawing 19 , the distance*from the boundary section of W22 and gate electrode 
6B to the frame section 64 is [ the distance from the boundary section of gate electrode 6B in the direction of gate width W of 
gate electrode 6B to the frame section 63 / the distance between W21 the frame section 63, and 64 ] W23. 
[0157] In addition, the body contacts 16 and 16 are formed on the body part 13 on the extension wire of the ends of gate 
electrode 6B as well as the gestalt 8 of operation, and the gestalt 9 of operation. Moreover, the periphery line LI besides ** of 
drawing 19 shows the boundary line by which insulating separation of the SOI layer is carried out by LOCOS etc. 
[0158] In addition, the cross-section structure of the drain field 1 1 and the source field 12 formation direction is the same as 
the structure shown by drawing 9 , drawing 1 1 , drawing 1 3 , drawing. 14 , drawing 21 , etc. Moreover, whichever of the 
DTMOS transistor shown with the gestalt 2 of operation is sufficient as the MOS transistor of the gestalt 10 of operation also 
at the body fixed potential MOS transistor shown with the gestalt 1 of operation. 

[0159] The MOS transistor of such a gestalt 10 of operation of the planar structure can separate electrically a body part 13 
(body field 14), the drain field 1 1, and the source field 12 like "1" of right and left of H type gate by the "I" portions of the left 
end formed on drawing 19 of gate electrode 6B lengthwise, and a right end. 

[0160] And since the body contact 16 is formed in the frame section 63 of gate electrode 6B, and 64, the fixed potential 
transfer path in the body field 14 is trichotomized, and if the MOS transistor of the gestalt 10 of operation satisfies a formula 
4 or a formula 6 about each gate width W21, W22, and W23, operational stability of it will be attained the same by the gestalt 
8 of operation. 

[0161] Consequently, since (W21+W22+W23) can be set up as substantial gate width of the MOS transistor which consists of 
a drain field 1 1 , a source field 12, and gate electrode 6B, the MOS transistor of sufficiently big gate width can be formed that 
it can operate stably. 

[0162] Moreover, the part and the forming face product of a body part 13 which omit formation of FS electrode can be made 

small, and if a DTMOS transistor is constituted from this composition, a earlier working speed can be attained. 

[0163] <Others> It may use with the MOS transistor of the above-mentioned gestalt of operation, and a gate array may be 

constituted in the range with which gate width W of the gestalt of each operation is satisfied of a predetermined constraint. 

Moreover, although the NM.OS transistor was mainly mentioned as the example with the gestalt of the above-mentioned 

implementation, of course, can apply this invention also to a PMOS transistor. 

[0164] 

[Effect of the Invention] As explained above, the step (b) of the design method of the semiconductor device according to 
claim 1 in this invention C: -- the gate capacitance (F) of an MOS transistor, and R:, when it considers as the frequency of 
operation (Hz) of the resistance (omegam) of a fixed potential transfer path from at least one body contact to a body field, and 
an ^predetermined clock In the range of f>=500MHz, since it has determined that the layout pattern of an MOS transistor will 
satisfy conditional-expression:R-C-f<l, the MOS transistor of the body voltage clamp by which the working speed was 
always stabilized at the time of high-speed operation can be designed. 

[0165] The design method of the semiconductor device according to claim 2 in this invention C: -- the gate capacitance (F) of 
an MOS transistor, and R:, when it considers as the resistance (omegam) of a fixed potential transfer path from at least one 
body contact to a body field, and the signal propagation-delay time (s) required of td:MOS transistor Since it has determined 
that the layout pattern of an MOS transistor will satisfy conditional-expression:(R-C)/td<l in the range of td<=50ps, The 
MOS transistor of the gate electrode by which the working speed was always stabilized at the time of high-speed operation, 
and body part short circuit structure can be designed. 

[0166] Since a semiconductor device according to claim 3 is designed by the design method of a semiconductor device 
according to claim 1 , it can obtain the MOS transistor of the body voltage clamp by which the working speed was stabilized at 
the time of high-speed operation. 

[0167] A semiconductor device according to claim 4 can be **(ed), if the MOS transistor of the gate electrode by which the 
working speed was stabilized at the time of high-speed operation, and body part short circuit structure is obtained, since it is 
designed by the design method of a semiconductor device according to claim 2. 

[0168] The semiconductor device according to claim 5 in this invention C: -- the gate capacitance (F) of an MOS transistor, 
and R:, when it considers as the frequency of operation (Hz) of the resistance (omegam) of a fixed potential transfer path from 
at least one body contact to a body field, and an f predetermined clock In the range of t>=500MHz, since the MOS transistor 
is formed so that conditional-expression:R-C-f<l may be satisfied, the MOS transistor of the body voltage clamp by which the 
working speed was stabilized at the time of high-speed operation can be obtained. 

[0169] The semiconductor device according to claim 6 in this invention C: -- the gate capacitance (F) of an MOS transistor, 
and R:, when it considers as the resistance (omegam) of a fixed potential transfer path from at least one body contact to a 
body field, and the signal propagation-delay time (s) required of td:MOS transistor In the range of td<=50ps, since the MOS 
transistor is formed so that conditional-expression:(R-C)/td<l may be satisfied, the MOS transistor of the gate electrode by 
which the working speed was stabilized at the time of high-speed operation, and body part short circuit structure can be 
obtained. 

[0170] A semiconductor device according to claim 7 the resistance R of a body part W : The length of the gate width 
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direction of the gate electrode of the fixed potential transfer path in a body field, L: The length of the direction of gate length 
of the gate electrode of the aforementioned fixed potential transfer path in a body field, thickness of a tSOI:SOI layer, rho : 
When it considers as the specific resistance of a body field, in order to determine by R=(rho-W)/(L-tSOI), It can ask for the 
tolerance of the size of a body field by setting up beforehand the thickness of a SOI layer, and the specific resistance of a 
body field. 

[0171] It has the separation electrode formed through an insulator layer in a semiconductor device according to claim 8 on the 
body part which adjoined the 1st and 2nd semiconductor regions except a body field. Since the body contact outside a 
separation electrode is formed on both sides of a separation electrode on the 1st and 2nd semiconductor regions and the field 
of the body part of the position which counters on a flat surface, By impressing reverse bias voltage to this separation 
electrode, between the body contact outside a separation electrode, the 1st, and 2nd semiconductor regions is separated 
electrically. The fixed potential obtained from the body contact outside a separation electrode can be prevented from having a 
bad influence on the 1st and 2nd semiconductor regions. 

[0172] In the semiconductor device according to claim 9, a gate electrode has opening which the field of a body field which 
can be body contacted exposes, and body contact includes further the body contact in a gate electrode formed on [ which can 
be body contacted ] a field. 

[0173] Therefore, since the fixed potential transfer path in a body field is divided by the body contact in a gate electrode, it 
can set up the length of the whole body field of the gate width direction of the part which just comes to be satisfied of 
conditional expression 1 or conditional expression 2 per body field divided by the body contact in a gate electrode, and a gate 
electrode for a long time. 

[0174] In the semiconductor device according to claim 10, separation formation of two or more 1st [ the ] and the 2nd 
semiconductor region is carried out by the body part, respectively. 

[0175] Therefore, since the fixed potential transfer path in a body field is divided by the body part which separates the 
semiconductor region of the two or more above-mentioned 1st [ the ] and the above-mentioned 2nd, respectively, each two or 
more 1st [ the ] and 2nd semiconductor region in an MOS transistor can set up the length of the whole body field of the gate 
width direction of the part which just comes to be satisfied of the above-mentioned conditional expression 1 or conditional 
expression 2, and a gate electrode for a long time. 

[0176] In a semiconductor device according to claim 1 1, from on a body field, a gate electrode is further prolonged in the 
direction of gate length, the body part top which adjoined the 1st and 2nd semiconductor regions is formed in it, and the body 
contact outside a gate electrode is formed on both sides of a gate electrode on the 1st and 2nd semiconductor regions and the 
field of the body part which counters on a flat surface. 

[0177] Therefore, between the body contact outside a gate electrode, the 1st, and 2nd semiconductor regions is separated 
electrically, and the fixed potential obtained from the body contact outside a gate electrode can be prevented fromjiaving a 
bad influence on the 1st and 2nd semiconductor regions by impressing OFF voltage to a gate electrode. 
[0178] In the semiconductor device according to claim 12, a gate electrode has opening which the field of a body field which 
can be body contacted exposes, and body contact includes further the body contact in a gate electrode formed on [ which can 
be body contacted ] a field. 

[0179] Therefore, since the fixed potential transfer path in a body field is divided by the body contact in a gate electrode, an 
MOS transistor can set up the length of the whole body field of the gate width direction of the part which just comes to be 
satisfied of conditional expression 1 or conditional expression 2 per divided body field, and a gate electrode for a long time. 
[0180] In the semiconductor device according to claim 13, at least one body contact includes the 1st and 2nd body contacts 
formed on the body part located on the extension wire of the end of the gate width direction of a gate electrode, and the other 
end. 

[0181] Therefore, since the fixed potential transfer path in a body field is divided by the 1st and 2nd body contacts, an MOS 
transistor can set up the length of the whole body field of the gate width direction of the part which just comes to be satisfied 
of conditional expression 1 or conditional expression 2 per body field carried out 2 ****s, and a gate electrode for a long 
time. 

[0182] In a semiconductor device according to claim 14, since the 2nd body field in the lower layer section of a body field has 
the high impurity concentration of the 2nd conductivity type higher than the high impurity concentration of the 2nd 
conductivity type of the 1st body field, it can decrease the specific resistance of a body field compared with the case where the 
whole body field is made into the high impurity concentration of the 1st body field. 

[0183] Consequently, when all parameters other than the length of the gate width direction of the specific resistance of a body 
field and the gate electrode of the fixed potential transfer path in a body field are these conditions among the parameters with 
which are satisfied of conditional expression 1 or conditional expression 2, the length of the part and the above-mentioned 
gate width direction in which the specific resistance of a body field is reduced can be set up for a long time. 
[0184] In a semiconductor device according to claim 15 the 1st and 2nd partial body fields where high impurity concentration 
is comparatively high The 1st and 2nd main fields and interfaces with comparatively high high impurity concentration are 
touched and formed, and high impurity concentration is formed comparatively, without the body field of a low 1st touching 
the 1st and 2nd main fields and interfaces. A sake, The elongation of the depletion layer from the 1st and 2nd main fields can 
be certainly suppressed by the 1 st and 2nd partial body fields, and if the MOS transistor of structure strong against a punch 
through is obtained, it can **. 
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l [0185] Moreover, comparatively, since predetermined distance stretch ****** of the low 1st of high impurity concentration 
and the 2nd partial semiconductor region is carried out in the direction of a center of a gate electrode from the 1st and 2nd 
partial body fields, respectively, the comparatively high high impurity concentration of the 1st and 2nd partial body fields 
does not have a bad influence on the current characteristic of the MOS transistor at the time of channel formation. 
[0186] In a semiconductor device according to claim 16, comparatively, high impurity concentration penetrates a SOI layer to 
some fields which a low 1st and the 2nd partial semiconductor region counter between the 1st and 2nd semiconductor regions, 
respectively, and it is formed. 

[0187] Therefore, since the 2nd body field where high impurity concentration is comparatively high, the 1st with 
comparatively high high impurity concentration, or 2nd semiconductor region does not touch an interface, junction leak can 
be suppressed to the minimum. 

[0188] In a semiconductor device according to claim 17, the 2nd body field where high impurity concentration is 
comparatively high is formed in the central field of the lower layer section, without touching the 1st and 2nd main fields and 
interfaces. 

[0189] Therefore, since the 2nd body field where high impurity concentration is comparatively high, the 1st with 
comparatively high high impurity concentration, or 2nd semiconductor region does not touch an interface, junction leak can 
be suppressed to the minimum. 

[0190] In a semiconductor device according to claim 18, the MOS transistor which fixes body potential is formed on the 1st 
field where thickness is comparatively thick, and a body floating MOS transistor is formed on the 2nd field where thickness is 
comparatively thin. 

[0191] Therefore, when all parameters other than the length of the body field of the thickness of a SOI layer and the gate 
width direction of a gate electrode are these conditions among the parameters with which are satisfied of conditional 
expression 1 or conditional expression 2, the length of the body field of the gate width direction of the part which thickens 
thickness of a SOI layer, and the MOS transistor which fixes body potential can be set up for a long time. 
[0192] On the other hand, without affecting the MOS transistor which fixes body potential, thickness of a SOI layer can be 
made thin and a body floating MOS transistor can form it so that a desired operating characteristic may be acquired. 
[0193] Since the program for performing the design method of a claim 1 or a semiconductor device according to claim 2 is 
recorded, the record medium according to claim 19 in this invention can design the MOS transistor of the MOS transistor-gate 
electrode of the body voltage clamp which can always operate stably, or body part short circuit structure by making a 
computer execute this program at the time of high-speed operation. 
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14 of 14 



4/18/03 5:49 PM 



